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PREFACE 


TO  THE 


FIRST  EDITION. 


The  Council  of  the  Royal  College  of  Surgeons  now  present 
to  the  public  the  fifth  and  last  volume  of  the  descriptive  and 
illustrated  Catalogue  of  the  Physiological  series  of  Compa- 
rative Anatomy  contained  in  the  Museum  : thus  completing  an 
important  design,  which  Mr.  Hunter  was  prevented  from  accom- 
plishing by  his  sudden  death. 

The  primary  objects  of  the  Catalogue  have  been,  to  give  a 
clear  and  succinct  description  of  each  preparation,  to  determine 
the  species  of  animal  or  plant  to  which  it  belongs,  to  place  it 
rightly  in  the  proper  series,  and  thus  to  afford  to  the  visitor  of 
the  Museum  every  facility  for  studying  and  understanding  this 
important  department  of  the  collection. 

Before  the  formation  of  the  present  catalogue,  the  printed 
works,  from  which  information  could  be  derived  respecting  the 
physiological  collection,  consisted  of  the  published  writings  of 
Mr.  Hunter,  the  subjoined  Synopsis  of  the  Hunterian  collec- 
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tion*,  and  the  Lectures  on  Comparative  Anatomy  by  Sir  Everard 
Home.  The  latter  profess  to  explain  the  Hunterian  collection  ; 
but  they  contain  descriptions  of  a small  number  only  of  the 
preparations,  and  these  descriptions  are  unaccompanied  by  any 
reference  to  the  pai’ticular  specimens. 

The  ‘ Synopsis’  is  here  reprinted,  because  it  exhibits  the 


* SYNOPSIS  OF  THE  ARRANGEMENT  OF  THE  PREPARATIONS 
IN  THE  GALLERY  OF  THE  MUSEUM  OF  THE  ROYAL  COL- 
LEGE OF  SURGEONS,  1818. 

The  Collection  consists  of  two  Parts  : the  first  Part,  of  preparations  of 
those  organs  which  are  destined  for  special  purposes  of  existence  in  Plants  and 
Animals  ; the  second,  of  those  for  propagation  of  the  species. 


PART  1. 

ORGANS  IN  PLANTS  AND  ANIMALS, 
FOR  SPECIAL  PURPOSES. 

This  Part  is  divided  into  Twelve  Series. 
SERIES  I. 

Parts  employed  in  Progressive  Motion. 

1.  Productions  from  sap  and  blood, 

brought  into  one  view. 

2.  Sap  and  blood : their  different 

kinds. 

3.  Muscular  fibres,  variously  ar- 
^ ranged. 

4.  Application  of  Muscles. 

5.  Elasticity,  in  aid  of  muscular  ac- 

tion. 

6.  Structure  and  growth  of  Shell. 

7.  of  Bone. 

8.  -ofthehorns 

of  the  Deer. 

9-  Process  by  which  bones  preserve 
their  form  while  growing,  illus- 
trated by  the  results  of  experi- 
ments made  by  feeding  animals 
on  madder. 

10.  Cancelli  in  Bone. 

1 1 . Structure  of  Tooth. 

12.  Substances  employed  to  sustain 

the  soft  parts,  in  particular 
animals  which  have  no  bone. 


I 13.  Joints  between  bones ; arranged 
in  the  order  of  complexity. 

14.  Joints  in  the  feet  of  Animals. 

15.  Structure  of  the  fins  of  Fishes. 

16.  Feet  of  Animals,  which  demon- 

strate a peculiar  structure. 

17.  Elastic  substance,  as  a substitute 

for  muscle. 

SERIES  II. 

Organs  of  Digestion,  and  Instruments 
of  preparing  the  Food. 

18.  Series  of  different  kinds  of  Sto- 

mach. 

19.  Stomachs  in  situ. 

20.  Oesophagus  : its  structure. 

21.  Stomachs  having  only  one  open- 

ing, through  which  the  con- 
tents are  regurgitated. 

22.  Stomachs  consisting  of  one  cavity 

and  two  openings ; one  by 
which  the  food  is  received,  the 
other  by  which  it  is  carried  off. 

23.  Stomachs  having  a crop  super- 

added. 

24.  Stomachs  having  more  than  one 

cavity. 

25.  Stomachs  of  ruminating  animals. 

26.  Gastric  glands. 

27 . The  coats  of  the  stomach  digested, 

after  death,  by  the  gastric  juice. 


V 


arrangement  of  the  physiological  series  which  preceded  that 
adopted  in  the  present  catalogue ; and,  while  it  indicates  the 
nature  and  extent  of  the  changes  which  have  been  introduced, 
enables  the  scientific  reader  to  understand  more  readily  the 
reasons  that  are  given  for  them.  The  alterations  consist,  for 
the  most  part,  of  a return  to  the  arrangement  originally  em- 


28.  Gizzards. 

29.  Teeth  in  the  stomach. 

30.  composed  of  shell. 

31.  composed  of  horn. 

32.  composed  of  bone  and  ena- 

mel. 

33.  composed  of  bone,  enamel, 

and  a softer  kind  of  bone. 

SERIES  III. 

Intestinal  Canal  and  Glands  connected 
with  it. 

34.  Intestinal  canal : its  structure. 

35.  Caecum  : its  structure. 

36.  Colon  and  rectum  : their  struc- 

ture. 

37.  Anal  glands. 

38.  Liver,  in  situ,  in  different  classes 

of  animals. 

39.  Liver  : its  structure. 

40.  Gall-bladder  and  ducts. 

41.  Pancreas. 

42.  Spleen. 

43.  Omentum. 

SERIES  IV. 

Absorbent  Vessels. 

44.  Roots  of  plants. 

45.  Lacteal  vessels  in  animals. 

46.  Lymphatic  vessels  and  glands. 

SERIES  V. 

Heart,  and  Blood-vessels. 

47.  Heart,  in  situ,  in  different  classes 

of  animals. 

48.  Tubes  ramifying  from  the  ali- 

mentary canal,  which  probably 
perform  the  offices  of  absorbent 


vessels,  and  also  of  the  heart 
and  arteries. 

49.  Heart,  consisting  of  an  artery  in 

which  the  blood  undulates. 

50.  The  office  of  the  heart,  performed 

by  arteries. 

5 1 . The  office  of  the  heart,  performed 

by  arteries  which  have  a com- 
munication with  the  veins  by 
means  of  auricles. 

52.  Heart  consisting  of  two  cavities. 

53.  consisting  of  four  cavities, 

the  ventricles  having  a commu- 
nication between  them. 

54.  Heart  consisting  of  four  cavities, 

the  ventricles  having  no  com- 
munication between  them. 

55.  Valves  at  the  origin  of  arteries. 

56.  Arteries. 

57.  Veins. 

SERIES  VI. 

Organs  for  the  Aeration  of  the  Blood. 

58.  Gills,  fitted  for  alhating  the  blood 

of  animals  living  under  water. 

59.  Gills  and  lungs,  by  which  the 

animal  is  fitted  to  live  both  in 
water  and  in  air. 

60.  Lungs,  fitting  animals  to  live  in 

air. 

61.  Tracheae. 

SERIES  VII. 

Organs  for  the  Secretion  of  Urine. 

02.  Kidneys,  in  situ,  in  different 
classes  of  animals. 

63.  Kidneys,  their  form  and  structure 

in  the  order  of  complexity. 

64.  Capsulac  renalcs. 


VI 


ployed  by  Mr.  Hunter,  and  have  been  either  suggested  by  the 
Hunterian  manuscript  catalogues,  or  made  with  the  view  of 
obtaining  greater  simplicity  and  consistency,  and  a more  regular 
subordination  in  the  several  groups  of  preparations.  The  Hun- 
terian documents,  for  example,  seemed  clearly  to  show  that  it 
was  not  the  intention  of  the  founder  to  place  the  preparations 


SERIES  VIII. 

Brain  and  Spinal  Marrow. 

65.  A ganglion,  from  which  the  nerves 

go  off,  the,  animal  not  having 
brain. 

66.  Brains,  consisting  of  cerebrum 

and  cerebellum. 

67.  Medulla  spinalis  : its  structure. 

68.  Coverings  of  the  brain. 

69.  Nerves. 

70.  Ganglions  of  nerves. 

SERIES  IX. 

Organs  of  Sense. 

1st. — Feeling. 

71.  Cutis,  vascular,  in  the  degree  of 

its  sensibility. 

72.  Cutis,  variety  in  structure. 

73.  preserved  nearly  400  years. 

74.  retaining  artificial  marks. 

2nd. — Taste. 

75.  Tongues  of  different  animals,  ar- 

ranged according  to  their  se- 
condary uses. 

76.  Mouth  and  fauces. 

3rd. — Smell. 

77.  Nostrils,  of  animals  not  having 

olfactory  neiwes. 

78.  Nostrils  fitted  for  smelling  in 

water. 

79-  Nostrils  fitted  for  smelling  in  air, 
in  the  order  of  complexity. 

4th. — Hearing. 

80.  Internal  Ear,  fitted  for  hearing  in 

water. 

81.  Internal  Ear,  fitted  for  hearing  in 

air  ; in  the  order  of  complexity. 

82.  External  Ears. 


5th. — Vision. 

83.  Eyes  adapted  for  seeing  in  water. 

84.  adapted  for  seeing  in  air. 

85.  adapted  for  great  extent  of 

vision. 

86.  Eyelids. 

87.  Membrana  nictitans. 

88.  Lacrymal  gland  and  ducts. 

SERIES  X. 

Cellular  Membrane,  and  Animal  Oils. 

89.  Cellular  membrane : its  struc- 

ture. 

90.  Cellular  membrane  containing 

Fat. 

91.  Animal  Oils. 

92.  Adipocere : change  of  all  the  va- 

rieties of  soft  parts  into  Fat. 

SERIES  XI. 

Cuticle : its  different  Forms. 

\ 

93.  Cuticular  coverings  of  Plants. 

94.  of  Animals. 

95.  Rete  mucosum  : its  different  co- 

lours. 

96.  Cuticle  in  form  ofHair:  its  growth. 

97-  in  form  of  Bristles  : their 

growth. 

98.  Cuticle  inform  of  Feathers  : their 
growth. 

99-  Cuticle  lining  internal  cavities 
and  excretory  ducts. 

100.  Cuticle  for  the  defence  of  exter- 

nal parts. 

101.  Cuticle  in  form  of  Scales. 

102.  in  form  of  Nails. 

103.  in  form  of  Hoofs. 

104.  in  form  of  Beaks. 

105.  — in  form  of  Spines. 
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of  ‘ Elastic  substance  as  a substitute  for  muscle *>  jn  a subseries 
distinct  and  remote  from  that  which  illustrated  ‘ Elasticity  in 
aid  of  muscular  action  f.’  No  adequate  advantage  was  gained 
by  retaining  the  subseries  of  ‘ Gizzards  distinct  from  that  of 
‘Stomachs  with  a superadded  crop§.’  The  physiological  rela- 
tion of  these  cavities  to  each  other,  and  the  modifications  of  a 


106.  Cuticle  in  form  of  Horns. 

107.  in  form  of  Spurs. 

SERIES  Xll. 

Peculiarities  in  Vegetables  and 
Animals. 

108.  Peculiarities  in  Vegetables. 

109.  Regeneration  of  Crustaceous  co- 

verings in  Animals. 

110.  of  Crustaceous  sto- 

machs. 

111.  of  cuticular  cover- 

ings. 

112.  of  parts  of  Animals. 

113.  Peculiarities  of  Bones. 

114.  — of  Periosteum. 

115.  of  Bursae  Mucosae. 

116.  Su  bstances  of  which  the  Skeleton 

is  formed  in  animals  not  having 
bone. 

117.  Peculiarities  of  Intestine. 

118.  of  the  Arterial  Sy- 

stem. 

119.  of  the  Urinary  Blad- 

der. 

1 20.  Fat,deposited  in  particular  parts. 

121.  Tentacula. 

122.  Holders  by  exhausting  the  air. 

123.  Probosces. 

124.  Peculiarities  of  the  Mouth. 

125.  Whalebone  substituted  forTeeth. 

126.  Peculiarities  in  the  colour  of  the 

Cuticle. 

127-  Peculiarities  in  the  Male  only. 

128.  Glands,  in  Animals,  for  the  use 
of  internal  parts. 


129.  Glands,  whose  ducts  open  on  the 

Face. 

130.  the  Belly. 

131.  the  Back. 

132.  Glands  near  the  anus. 

133.  between  the  toes. 

1 34 . Particular  substances  secreted  by 

different  Animals. 

135.  Air-bladders  for  sailing. 

136.  for  swimming. 

137.  Feet,  for  swimming. 

138.  Fins,  for  flying. 

139.  Corals,  of  different  kinds,  formed 

by  Polypi,  for  their  habitation. 

140.  Opercula. 

141.  Animals,  inhabiting  shells  formed 

by  other  animals. 

142.  Instruments  employed  for  insert- 

ing Poisons. 

143.  Electrical  Organs. 


PART  II. 

ORGANS  IN  PLANTS  AND  ANIMALS 
FOR  PROPAGATION  OF  THE  SPECIES. 

This  Part  is  divided  into  Ten  Series. 
SERIES  XIII. 

Organs  in  Plants  and  Animals,  which 
are  double;  in  the  unimpregnated 
State. 

144.  Double  Organs  of  Plants,  con- 
tained in  the  same  thalamus. 


* Subseries  17  of  the  Synopsis.  t Subseries  5. 

X Subseries  28.  § Subseries  23. 
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single  and  definite  plan  of  gastric  structure,  were  obviously 
better  illustrated  by  retaining  in  the  same  series  all  the  grada- 
tions of  complexity  in  the  stomachs  of  birds,  which  form  the 
most  natural  and  best  defined  class  in  the  animal  kingdom. 

As  the  progress  of  science  is  chiefly  characterized  by  the 
reduction  of  supposed  anomalies  to  recognized  general  princi- 


145.  Double  Organs  of  Plants,  con- 

tained in  distinct  thalami. 

146.  DoubleOrgansin  Animals  which 

impregnate  themselves. 

147.  Double  Organs  in  Animals  which 

have  a double  coitus. 

SERIES  XIV. 

Male  Organs  in  Plants  and  Animals 
of  distinct  Sexes. 

148.  Stamina  of  Male  Plants. 

149.  Testes  and  penis  in  Insects. 

150.  Testes  in  Fishes. 

151.  in  Frogs  and  Toads. 

152.  Testes  and  penis  in  Snakes. 

153.  in  Lizards. 

154.  in  Testudines. 

155.  Testes  in  Birds,  varying  in  size 

in  different  seasons. 

156.  Penis  in  Birds. 

157.  Testes,  in  the  class  Mammalia, 

varying  in  size  according  to  the 
season. 

158.  Testes:  structure. 

159.  Penis,  in  the  class  Mammalia: 

structure. 

160.  Glands  whose  ducts  open  into 

the  urethra. 

SERIES  XV. 

Female  Organs  in  Plants  and  Animals 
of  distinct  Sexes,  unimpregnated. 

161.  Pistilla  of  Female  Plants. 

162.  Oviducts  of  Vermes. 

163.  of  Insects. 

164.  of  Fishes. 

165.  of  Frogs  and  Toads. 

166.  of  Snakes. 

167.  of  Lizards. 


168.  Oviducts  of  Testudines. 

169.  of  Birds. 

170.  of  Ornithorhynchi. 

171.  Ovaria  and  uterus,  in  class  Mam- 

malia. 

172.  Clitoris,  in  the  class  Mammalia. 

173.  Hymen,  in  the  class  Mammalia. 

SERIES  XVI. 

Coitus. 

174.  Coitus  : the  organs  double. 

175.  without  insertion. 

SERIES  XVII. 

Production  of  Young,  in  Plants  and 
Animals,  with  double  organs. 

176.  Young,  produced  in  Plants  with- 

out evident  seeds. 

177.  Young,  produced  in  Animals 

without  evident  ova. 

178.  Seeds,  in  plants  of  the  class 

Cryptogamia. 

179.  Seeds,  in  plants  which  have  sta- 

mina and  pistilla  in  one  thala- 
mus. 

180.  Seeds,  in  plants  which  have  sta- 

mina and  pistilla  in  separate 
thalami. 

181.  Ova,  in  animals  which  impreg- 

nate themselves. 

182.  Ova,  in  animals  which  have  a 

double  coitus. 

SERIES  XVIII. 

Production  of  Young,  in  Animals  of 
distinct  Sexes,  from  Otm. 

183.  Ova,  of  Animals  which  deposit 
them,  previously  enclosed  in  a 
membranous  nidus,  in  water. 


IX 


pies,  the  physiologist,  who  may  compare  the  present  with  the 
preceding  arrangement  of  the  physiological  collection,  will  not 
be  surprised  at  the  suppression  of  many  of  the  groups  of  prepa- 
rations which  formerly  swelled  the  series  entitled  ‘ Peculiarities 
in  vegetables  and  animals*.’ 

Osseous  substance,  for  example,  is  a material  of  the  frame- 


184.  Ova,  of  Animals  which  deposit 

them,  previously  furnished  with 
the  means  of  being  retained  in 
clusters,  in  water. 

185.  Ova,  of  Animals  which  pass  me- 

tamorphoses before  they  attain 
perfection. 

180.  Metamorphoses  of  the  Phalsena, 
in  a regular  series. 

1 87-  Caterpillar  state  of  different  In- 
sects. 

188.  Various  kinds  of  Nidus,  in  which 

the  changes  to  the  Insect  take 
place. 

189.  O va  of  Animals,  carried  in  the  arms 

of  the  mother  until  hatched. 

190.  of  Animals,  carried  under 

the  tail. 

191.  of  Fishes,  shed  in  the  form 

of  spawn. 

192.  of  Fishes,  laid  singly. 

193.  of  Fishes,  hatched  in  the 

oviduct. 

194.  of  Animals,  which  have 

gills  when  hatched,  but  after- 
^ wards  lungs. 

195.  of  Snakes,  hatched  out  of 

the  body. 

196.  of  Snakes,  hatched  in  the 

oviduct. 

197.  of  Lizards,  hatched  out  of 

the  body. 

198.  of  Lizards,  hatched  in  the 

oviduct. 

199.  of  Testudines. 

200.  of  Birds,  hatched  under  the 

mother. 


201.  Progress  of  the  formation  of  the 

ovum  in  Birds. 

202.  Incubation  of  the  ovum  in  Birds. 

SERIES  XIX. 

Production  of  Young,  in  Animals  which 
have  a Uterus. 

203.  Ovaria,  in  the  class  Mamnjalia  ; 

exhibiting  the  changes  conse- 
quent to  impregnation. 

204.  Uteri  with  horns,  under  the 

changes  produced  by  impreg- 
nation. » 

205.  without  horns  in  the  preg- 

nant state. 

206.  without  horns,  after  partu- 

rition. 

207.  Placenta:  its  structure. 

SERIES  XX. 

Foetal  Peculiarities. 

208.  The  yolk-bag,  and  its  connexion 

with  the  foetus. 

209.  Foetal  circulation  in  Birds. 

210.  The  knob  upon  the  beak  of  the 

foetus  of  Birds. 

211.  The  yolk  received  into  the  sto- 

mach. 

212.  Funis  umbilicalis,  in  the  class 

Mammalia. 

213.  Foramen  ovale,  open,  in  the  class 

Mammalia. 

214.  Ventricles  of  the  Heart,  of  the 

same  thickness. 

215.  Descent  of  the  testes,  in  the  hu- 

man foetus. 


♦ Series  XII. 
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work,  not  of  animals  in  general,  but  of  one  only  of  the  primary 
groups  of  the  class ; the  substances,  therefore,  ‘ of  which  the 
skeleton  is  composed  in  animals  not  having  bone*,’  as  the  shells 
and  their  operculaf  iii  Mollusks ; the  calcareous  crusts  and 
horn-like  coverings  of  the  Articulate  animals ; the  corals  and 
madreporic  secretions  of  Zoophytes,  for  the  defence  and  support 
of  their  delicate  gelatinous  organs,  cannot  be  regarded  as  ‘ Pe- 
culiarities/ but  as  essential  members  of  the  normal  system  of 
organs  of  support,  equivalent  to  the  bones  of  the  vertebrate 
animals.  The  subseries  numbered  116,  139  and  140  in  the 
synopsis,  have,  therefore,  been  removed  from  the  series  of  pecu- 
liarities, and  made  to  precede  the  parts  of  the  skeletons  of  the 
Vertebrata  in  the  first  subdivision  of  the  present  arrangement. 

Cljanges  in  the  second  division  of  the  physiological  collection 
have  been  made  in  conformity  with  the  same  principles  that 
have  regulated  the  alterations  from  the  arrangement  of  the 
synopsis,  already  noticed  ; and  chiefly  consist  in  the  reduction  of 
the  formerly*  extensive  series  of  ^ Fcetal  peculiarities.’  For  ‘as 
every  condition  that  characterizes  the  progress  of  the  germ  to  its 


21 6.  The  testes,  not  descended. 

217-  Membrana  Pupillaris. 

218.  Thymus  Gland. 

SERIES  XXL 

Growth  of  Young,  in  Plants  and 
Animals. 

219-  Young  plants,  from  cuttings, 
taking  root. 

220.  Young  plants,  from  seeds. 

221.  Young  of  oviparous  Animals. 

222.  Changes  of  the  Tadpole  into  the 

Frog. 

223.  Young  Animals,  of  the  class 

Mammalia. 


SERIES  XXII. 

Nourishment  and  protection  afforded 
by  the  Mother  to  her  Young. 

224.  Glandular  structure  in  the  crop 

of  Birds,  the  secretion  of  which 
serves  the  purpose  of  milk. 

225.  Glands,  which  secrete  milk  : and 

nipples. 

226.  The  young,  attached  under  the 

tail  of  the  mother. 

227.  The  young,  carried  in  cells,  on 

the  back. 

228.  The  young,  carried  in  a pouch  on 

the  belly. 

229.  The  young,  carried  upontheback. 

2304 preserved  in  nests. 


* Subseries  11 6.  f Subseries  140. 

+ The  subseries  have  here  been  numbered  consecutively,  for  convenience  of 
reference ; they  are  indicated,  in  the  Synopsis,  by  the  number  of  the  first  of 
the  preparations  which  they  respectively  contained. 
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extrication  from  the  foetal  coverings,  or  which  disappears  during 
that  progress,  or  is  suppressed  after  birth,  may  be  termed  a 
^ foetal  peculiarity,’  numerous  preparations  had  been  transferred 
from  the  older  series  illustrative  of  the  phaenomena  of  foetal  de- 
velopment in  different  classes  of  animals,  and  had  been  brought 
together  in  the  twentieth  series  of  the  arrangement  of  1818,  in 
contravention  of  the  special  purpose  of  such  older  series.  Certain 
stages,  for  example,  in  the  formation  of  the  vitelline  sac,  exhi- 
biting as  many  modifications  of  its  relation  to  the  embryo,  were 
shown  in  one  series  of  preparations* ; other  stages  were  exhi- 
bited in  another  seriesf;  and  a later  condition,  under  the  title 
of  ‘ Yolk  received  into  the  stomach  J,’  formed  a third  separate 
group.  All  such  specimens  have  been  brought  together  in  the 
present  arrangement  and  placed  in  a consecutively  ascending 
order,  subdivided  only  according  to  the  class  of  animals,  the 
evolution  of  which  such  preparations  successively  illustrate. 
Thus  modified,  the  series  corresponding  with  that  entitled  in  the 
synopsis,  ‘ Incubation  of  the  ovum  in  birds,’  now  exhibits  all 
the  successive  stages  described  by  Mr.  Hunter  in  his  admirable 
accoxint  of  the  ‘ Progress  and  peculiarities  of  the  chick  § .’ 

It  seemed  a sufficient  reason  for  suppressing  the  twenty-first 
series  of  the  ^ Synopsis,’  that  the  preparations  included  therein 
exhibited  stages  of  development  nearly  connected  with  those 
which  preceding  series  were  expressly  established  to  demonstrate. 
The  preparations  illustrative  of  generation  by  artificial  fission  |1 
have  thus  been  re-united  to  those  exhibiting  the  same  effects  by 
spontaneous  fission^.  The  preparations  exhibiting  the  ‘ changes 
of  the  tadpole  into  the  frog**’  are  now  combined  with  the 
analogous  and  connected  specimens  constituting  the  group  en- 
titled ^Ova  of  animals  which  have  gills  when  hatched,  but 
afterwards  lungstt-’  By  thus  combining  the  later  with  the 
earlier  stages  of  development  in  the  oviparous  classes,  the  con- 
secutive phaenomena  of  such  development  in  one  series  are 
brought  under  the  immediate  observation  of  the  physiological 
student,  and  he  is  made  familiar  with  the  earlier  stages  of  the 

* Series  XVIIL,  Subseries  1Q3.  + Series  XX.,  Subseries  208. 

+ Series  XX.,  Subseries  211.  § Introd.  to  the  Fifth  Volume,  p.  viii. 

II  Series  XXL,  Subseries  219.  If  Series  XVII.,  Subseries  176. 

**  Series  XXL,  Subseries  222.  ft  Series  XVIIL,  Subseries  194. 
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formation  of  the  vitellicle  and  allantois  before  he  arrives  at  that 
series  (the  nineteeth  in  the  synopsis)  in  which  further  changes 
of  the  allantois  are  exhibited,  and  its  subserviency  to  the  forma- 
tion of  the  placenta  is  demonstrated. 

The  preceding  observations  explain  the  plan  of  arrangement 
adopted  in  the  present  catalogue  of  the  Hunterian  physiological 
collection.  The  following  remarks  refer  to  the  descriptive  part 
of  the  same  catalogue,  and  particularize  the  sources  of  the 
additional  information  that  may  be  found  in  the  present,  when 
compared  with  the  previously  existing  catalogues. 

The  printed  synopsis,  already  quoted,  is  limited  to  an  expla- 
nation of  the  subjects  of  the  several  series  and  subseries  of 
specimens.  The  catalogues  descriptive  of  the  individual  speci- 
mens have  hitherto  existed  only  in  manuscript. 

The  original  documents  explanatory  of  the  physiological  de- 
partment of  the  collection  are  the  following : — 

First,  A manuscript  catalogue,  in  Mr.  Hunter’s  handwriting, 
without  date,  but  probably  written  soon  after  his  return  from 
Portugal  in  the  year  1763.  It  briefly  defines  the  nature  of 
about  two  hundred  specimens.  In  this  catalogue  the  natural 
and  morbid  structures  are  grouped  together  in  classes  according 
to  the  organs ; there  is  then  a short  series  of  ‘ Monsters,’  fol- 
low'ed  by  specimens  of  natural  history,  under  the  heads  of 
‘ Beasts,’  ‘ Lizards,’  and  ^ Snakes.’  The  articles  included  in 
the  two  latter  series  were  collected  for  the  most  part  in  Portugal, 
Spain,  and  Belleisle.  This  was  the  germ  of  the  future  Hunterian 
collection,  and  the  foundation  of  its  several  departments,  the 
pathological  having  been  afterwards  separated  from  the  physio- 
logical preparations.  It  may  not  be  uninteresting  to  record 
this  first  method  of  classification,  in  which  the  specimens  are 
arranged  according  to  the  organs.  It  is  as  follows : — 

Class  I. — ^Of  the  Brain,  Medulla,  and  Nerves:’  then  follow, 
‘Heart  and  Vessels;’  ‘Larynx  and  CEsophagus;’  ‘Stomach,’ 
‘Intestines,’ ‘Anus,’ ‘Liver,’  ‘Gall-bladder,’  ‘Spleen,’  ‘Kidneys,’ 
‘Capsula  renalis,’  ‘Parts  of  Generation,’  ‘Eyelids,’  ‘Eyes,’ 
‘ Ears,’  ‘ Nose,’  ‘Tongues,’  ‘ Skin,’  ‘ Bones,’  ‘ Epiploon,’  ‘ Oils,’ 
‘ Ligaments.’ 
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The  series  of  the  ‘ Kidney  ’ includes,  even  at  this  early  period, 
specimens  of  the  injected  tubuli  uriniferi  in  the  Monkey  S.  6/ 
now  No.  1235)  ; in  the  Horse  S.  9 and  S.  10,’  now  Nos.  1209 
and  1210) ; and  in  the  Ass  ('  S.  12,’  now  No.  1208).  The  same 
series  likewise  displays  the  superficial  arborescent  veins  in  the 
kidney  of  the  Lion  and  Leopard,  and  the  reticulate  arrangement 
of  the  same  veins  of  the  Seal,  and  it  terminates  with  the  con- 
glomerate kidney  of  the  Porpoise.  The  series  of  the  ‘ Nose  ’ 
contains  the  preparation  of  the  fifth  pair  of  nerves  in  the  nose, 
figured  in  the  “Animal  (Economy,  PI.  XVII.  and  XVIII.,” 
where  it  is  described  as  having  been  made  in  the  year  1754*. 
The  original  number  of  this  specimen  in  the  old  catalogue  is 
^ c.  4,’  it  is  now  No.  1550 : it  has  thus  been  preserved  eighty- 
seven  years,  and  may  be  considered  one  of  the  oldest,  if  not  the 
oldest  Hunterian  preparation  in  the  collection.  The  latest  date 
which  can  be  attached  to  any  preparation  in  the  present  manu- 
script catalogue  is  1764  ; the  preparation  is  the  duodenum  of  a 
woman  who  died  of  a dysentery,  and  whose  case  is  described  in 
“ Dissection  78,  of  Morbid  Bodies,  winter  of  1764.” 

The  second  descriptive  document,  called  the  small  catalogue, 
is  a small  octavo  manuscript  without  date,  in  the  handwriting 
of  Mr.  William  Bell,  and  of  others  who  assisted  Mr.  Hunter. 
The  number  of  the  physiological  preparations  noticed  or  de- 
scribed in  this  catalogue  is  561. 

The  most  valuable  of  the  original  Hunterian  documents  rela- 
ting to  the  present  department  of  the  Collection  is  the  third,  or 
quarto  catalogue.  It  consists  of  twenty  thin  fasciculi,  in  4to, 
in  the  handwriting  of  Mr.  William  Bell  and  others,  with  additions 
and  corrections  written  by  Mr.  Hunter  himself. 

The  following  are  the  Titles  of  the  ^ Fasciculi,’  and  their  order 
of  succession.  Some  of  the  titles  are  in  Mr.  Hunter’s  hand- 
writing : — 

“ No.  1.  Simple  animal  matter  and  moving  parts. 

“No.  2.  Growth  of  bone,  hornt,  &c. 

“No.  3.  Composition  of  the  skeleton,  application  of  muscles, 
&c. 

* Animal  (Economy,  1792,  p.  261. 
t Antler,  or  the  bony  horn  of  deer,  is  here  meant. 
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“ No.  4.  Stomachs. 

“ No.  5.  Intestines. 

“ No.  6.  Absorbents. 

“ No.  7*  Hearts,  blood-vessels,  &c. 

No.  8.  Respiratory  organs. 

“No.  9.  Kidneys. 

“No.  10.  Brain  and  nerves. 

“No.  11.  The  senses. 

“No.  12.  Cellular  membrane,  fat. 

“No.  13.  Coverings  of  birds. 

“ No.  14.  Cuticle,  hair,  horn,  hoofs,  &c. 

“No.  15.  Horn,  cuticle,  &c. 

“No.  16.  Growth  of  teeth,  feathers,  hair,  horn,  &c. 

“No.  17.  Growth  and  structure  of  teeth. 

“No.  18.  Teeth  (dry  preparations). 

“No.  19.  Peculiarities  and  regeneration. 

“ No.  20.  Reproduction  of  animals.” 

Most  of  the  fasciculi  commence  wuth  general  observations  on 
the  series  of  organs  to  which  they  respectively  relate  ; and  these 
valuable  expositions  have  been  introduced,  with  a few  verbal 
corrections  merely,  in  their  appropriate  places  in  the  present 
catalogue.  The  arrangement  of  the  Physiological  collection,  as 
it  is  thus  shown  to  have  existed  at  the  decease  of  its  Founder, 
has  been  strictly  adhered  to,  except  in  one  particular,  viz.  the 
position  of  the  series  of  the  teeth.  In  the  time  of  Mr.  Hunter, 
when  the  teeth  were  usually  enumerated  by  anatomists  among 
the  bones  of  the  skeleton,  probably  no  other  physiologist  would 
have  thought  of  classifying  them  with  hairs  and  horns.  Some 
of  their  striking  relations  to  the  extravascular  productions,  thus 
early  appreciated  by  him,  have  been  subsequently  insisted  upon 
by  other  philosophical  anatomists*,  to  the  exclusion  of  the  facts 
and  arguments  which  are  still  valid  for  regarding  them  as  appen- 
dages to  the  osseous  system.  The  series  of  the  teeth  was,  how- 
ever, removed  from  its  old  position  by  Sir  Everard  Home  to 
that  which  it  occupies  in  the  printed  ^Synopsis’  of  1818,  viz. 
betw^een  the  ‘Stomachs’  and  ‘ Intestines,’  or  the  4th  and  5th  of 

* See  Heusinger,  ‘ System  der  Histologie,’  4to,  1823,  Heft  ii.  p.  160. 
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the  Hunterian  series  : it  was  subsequently  transferred  by  the 
Senior  Conservator,  Mr.  Clift,  to  its  present  position  at  the 
commencement  of  the  digestive  system. 

The  chief  value  and  importance  of  the  original  Hunterian 
quarto  catalogue  consist  in  the  information  which  it  supplies 
respecting  the  scheme  of  arrangement  and  the  general  physio- 
logical principles  intended  to  be  illustrated  by  the  different 
series.  The  descriptions  of  the  individual  preparations  are  com- 
paratively few,  and  these,  for  the  most  part,  are  confined  to  a 
brief  definition  of  the  object.  Many  had  merely  the  name  of 
the  animal  or  part  written  on  the  top  of  the  bottle,  and  the  rest 
were  without  either  name  or  number.  It  was  from  these  mate- 
rials that  Dr.  Baillie,  Sir  Everard  (then  Mr.)  Home  and  Mr. 
Clift  commenced,  in  the  year  1793,  the  formation  of  the  folio 
catalogue,  which  constitutes  the  fourth  of  the  manuscript  ex- 
planatory documents  of  the  present  department  of  the  Hunterian 
Collection,  and  which  served  for  the  use  of  visitors  until  the 
publication  of  the  present  catalogue.  In  reference  to  the  nota- 
tion of  the  specimens  in  the  folio  catalogue,  Mr.  Clift  has  sub- 
joined the  following  note,  prefixed  to  the  list  of  the  different 
numbers : — “ No  running  number  existed  during  Mr.  Hunter’s 
“ lifetime,  on  account  of  the  additions  continually  making  to  the 
“ Collection.  Immediately  after  his  death,  a running  number, 
“from  1 to  3745,  was  painted  upon  them  by  the  Conservator,  in 
“ order  to  construct  a catalogue  from  materials  left  by  Mr.  Hun- 
“ ter.  This  was  done  between  the  years  1793  and  1800  by 
“ William  Clift,  under  the  superintendence  of  Mr.  Home,  and 
“ afterwards  written  fair  into  the  folio  volume  above  mentioned, 
“after  the  Collection  had  come  into  the  hands  of  the  College. 
“A  slight  inspection  of  that  volume  will  show  that  the  prepara- 
“ tions  were  not  in  a sufficient  state  of  arrangement  for  a perma- 
“ nent  catalogue  ; the  whole  contents  of  the  Gallery  were  there- 
“ fore  re-arranged,  and  brought  into  their  present  relative  situa- 
“ tions  in  the  year  1817,  and  the  whole  re-numbered,  as  in  the 
“ first  column  of  this  book,  under  the  direction  of  Sir  Everard 
“jHome.  But  a further  more  careful  revision  is  still  necessary 
“ before  a satisfactory  catalogue  can  be  made.— 1823.  William 
“ Clift.” 
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Before  placing  on  the  specimens  the  new  series  of  numbers  of 
181 7,  Mr.  Clift  copied  off  all  the  memoranda  which  had  been 
written  in  paint  on  the  tops  of  the  bottles ; to  these  he  has 
added  notes,  elucidating  the  history  of  many  of  the  preparations ; 
and  the  three  manuscript  Fasciculi,  containing  the  original 
memoranda  attached  to  the  specimens,  and  these  additions,  con- 
stitute the  ffth  explanatory  document,  and  one  that  has  proved 
of  material  use  in  the  determination  of  many  of  the  unnamed 
specimens.  Of  the  descriptions  to  which  the  new  system  of 
numbers  was  designed  to  refer,  those  relating  to  the  first  series 
alone  were  completed,  so  that  the  rest  of  the  Collection  could 
only  be  studied  by  the  folio  catalogue  of  1793 — 1800,  through 
the  medium  of  the  lists  of  double  numbers,  written  fair  in  a 
separate  volume  by  Mr.  Clift. 

A sixth  document,  of  much  importance  in  the  identification 
of  the  individual  specimens,  is  a manuscript  catalogue,  by  Mr. 
Hunter,  of  a series  of  drawings,  chiefly  taken  from  preparations 
in  the  Museum,  and  intended  to  illustrate  their  description. 
About  thirty  specimens,  in  some  instances  of  complicated  and 
minute  structures,  have  been  determined  by  this  mode  of  com- 
parison. 

The  original  Hunterian  descriptions  have  been  retained,  as 
far  as  possible,  in  the  present  catalogue ; additions  have  been 
made  to  them,  when  they  were  found  not  sufficiently  clear ; and 
new  descriptions  have  been  given  of  all  the  remaining  prepa- 
rations. 

The  information  most  commonly  required  in  addition  to  the 
previous  descriptions  and  notices,  has  been  the  name  of  the 
species  of  plant  or  animal  from  which  the  preparation  had  been 
derived. 

Where  this  information  is  attempted  to  be  given  in  the  manu- 
script catalogues  the  reference  is  commonly  to  the  genus  or  to 
some  still  wider  group  of  animals,  as  ‘ a monkey,^  ^ a whale,’  ^ a 
beetle,’  ‘ a snail ;’  or  the  indication  is  still  more  vague,  as  ‘ an 
insect,’  ‘ a sea- worm,’  ^ a shell-fish,’  &c.  In  a great  proportion 
of  the  specimens  the  description  relates  only  to  the  organ,  or 
ends  with  ‘ animal  unknown.’  In  many  cases,  where  the  species 
is  more  definitely  indicated  in  the  folio  catalogue,  rectification  of 
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the  name  has  been  fonnd  necessary,  as  will  be  seen  by  whoever 
may  compare  the  present  catalogue  with  that  document.  The 
mistakes  which  have  hitherto  been  detected,  liave  arisen  from 
placing  confidence  in  the  statements  as  to  the  species  of  animal 
contained  in  the  manuscript  documents,  before  experience  of 
their  occasional  fallacy  had  shown  the  necessity  of  testing  them 
by  a dissection  of  the  animal  to  which  a preparation  was  so 
referred,  or  by  a comparison  of  the  preparation  with  such 
descriptions  and  figures  of  the  anatomy  of  the  same  animal  as 
could  be  found  in  print. 

It  is  impossible  to  reason  correctly  upon  the  structure  of  a 
detached  organ,  unless  the  condition  of  the  rest  of  the  organiza- 
tion, and  the  habits  and  mode  of  life  of  the  species,  be  known ; 
but  to  this  end  the  name  of  the  species  from  which  the  detached 
organ  was  derived  is  indispensable : without  this  fact,  the  con- 
templation of  the  most  elaborately  dissected  specimen  can  yield 
little  satisfactory  information,  and  to  determine  it  became  there- 
fore the  first  and  most  essential  step^  in  the  formation  of  a cata- 
logue of  the  physiological  specimens.  This  part  of  their  history 
has  in  most  cases  been  effected  by  a comparison  of  the  Hunterian 
preparations  with  recent  dissections.  The  series  of  ‘Natural 
History,’  or  entire  animals  preserved  in  the  Museum,  the  nume- 
rous specimens  presented  by  different  travellers,  and  the  per- 
mission liberally  granted  by  the  council  of  the  Zoological  Society, 
of  taking  to  the  College  of  Surgeons  for  comparison  the  viscera 
of  the  animals  dying  in  their  extensive  menagerie,  have  afforded 
such  means  of  instituting  the  requisite  examinations,  that  the 
expectation  expressed  in  the  Preface  to  the  First  Volume  of  the 
present  work,  “ that  few  of  the  preparations  will  ultimately  be 
“ found  deficient  in  that  part  of  their  history  which  is  most  essen- 
“tial  to  their  utility,”  has  been  fully  realized. 

In  some  instances  the  unknown  specimens  have  been  deter- 
mined by  sufficiently  characteristic  descriptions  and  figures  in 
the  published  works  on  comparative  anatomy.  In  many  cases 
sufficient  of  the  animal  has  been  preserved  to  determine  the 
species  from  external  zoological  characters,  and  of  these  the 
smaller  Invertebrate  animals  are  the  chief  examples.  In  most 
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instances  this  information  has  been  gained  by  comparison  with 
recent  dissections. 

The  species  of  organized  beings  dissected  by  Mr.  Hunter  are 
systematically  arranged  in  the  ‘Zoological  Index’  to  the  five 
volumes  comprising  the  present  catalogue.  This  index  will  show 
at  a glance  the  range  of  Mr.  Hunter’s  researches  in  comparative 
anatomy ; and  the  zoological  writer  will  readily  find  what  pro* 
portion  of  the  anatomy  of  the  species  under  his  consideration 
may  be  studied  in  the  Museum  of  the  College. 

The  wishes  and  the  convenience  of  physiological  visitors  have 
been  considered  in  the  formation  of  another  index,  in  which  the 
preparations  are  classed  according  to  the  organs;  under  each 
head  reference  is  made  to  the  number  of  the  preparation  in  the 
collection,  and  to  the  page  of  the  catalogue  in  which  it  is  de- 
scribed. 

There  is,  lastly,  an  alphabetical  index  of  donors,  and  of  other 
sources,  from  which  the  physiological  department  of  the  collec- 
tion has  received  additions.  These  additional  preparations  are 
marked  by  the  same  numbers  as  the  Hunterian  specimens  which 
they  respectively  follow,  and  are  distinguished  by  an  added 
letter. 

The  Council  have  great  gratification  in  acknowledging  the 
unremitting  labour  which  has  been  for  many  years  bestowed  on 
this  great  work  by  Mr.  Owen,  one  of  the  Conservators,  and  now 
Hunterian  Professor  of  comparative  anatomy  and  physiology  to 
the  College,  to  whom  its  publication  has  been  exclusively  con- 
fided. 

Royal  College  of  Surgeons,  London,  . 

8 July,  1841. 


ADVERTISEMENT 


TO  THE 

SECOND  EDITION. 


In  preparing  the  present  Edition  of  the  Catalogue  of  the  Phy- 
siological Series  of  Comparative  Anatomy,  the  descriptions  in 
the  First  Edition  have  been  revised,  corrected  and  amplified,  in 
accordance  with  the  progress  of  the  Science  up  to  the  present 
time.  One  hundred  and  forty  preparations  have  been  added  to 
the  Series  included  in  the  First  Volume  since  the  date  of  its 
publication ; these  additions  have  been  described  and  incorpo- 
rated with  the  Hunterian  Collection  under  the  same  system  of 
Numbers  and  Letters  as  the  Additions  described  in  the  First 
Edition  of  the  Catalogue.  The  preparations  from  the  Royal 
Museum  at  Kew  were  made  by  J ohn  Hunter,  and,  on  the  sup- 
pression of  that  Museum,  were  transferred  by  the  Royal  Com- 
mand to  the  Hunterian  Collection. 


Royal  College  of  Surgeons  of  England, 
December  30th,  1851. 
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CATALOGUE. 


GALLERY. 


Division  I. 

ORGANS  IN  PLANTS  AND  ANIMALS  FOR  THE  SPECIAL 
PURPOSES  OF  THE  INDIVIDUAL. 


Subdivision  I. 

ORGANS  OF  MOTION. 


Series  I.  Component  Parts  of  Vegetables  and 

Animals. 


“ On  Physiology. 

Before  we  give  any  idea  on  this  subject,  we  should  con- 
sider the  matter  of  which  an  animal  consists ; otherwise 
we  should  confound  common  matter  with  animal  matter, 
though  they  are  widely  different  from  each  other. 

“ Animal  and  vegetable  matter  are  only  different  mo- 
difications of  common  matter.  Common  matter  has  no 
power  of  action  within  itself;  but  animal  and  vegetable 
matter,  besides  possessing  the  properties  of  common 
matter  in  general,  have  a power  of  acting  and  performing 
many  changes  and  operations  within  themselves,  and  of 
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producing  or  generating  matter  of  their  own  kind  from 
themselves.  But  though  they  both  have  a power  of 
performing  operations  within  themselves,  and  of  gene- 
rating from  themselves,  in  other  respects  they  greatly 
differ. 

‘‘The  operations  of  both  animals  and  vegetables  are 
attended  with  waste  of  their  component  parts.  This 
waste  is  recruited  by  a supply  of  common  matter : but 
common  matter  cannot  be  immediately  converted*  into 
animal  substance : the  decay  of  animal  substance  cannot 
be  supplied  from  common  matter  until  it  has  by  certain 
changes  been  altered  into  animal  or  vegetable  matter. 
Vegetables  can  immediately  convert  common  matter  into 
their  own  substance,  and  be  supplied  from  it,  but  animals 
cannot ; which  proves  that  animal  matter  is  still  further 
removed  from  common  matter  than  the  vegetable.” 

John  Hunter,  MS,  Lectures  on  Surgery,  Lect.  II. 

Subseries  1.  Vegetable  Matter. 

1.  A cutting  from  a Currant-bush,  which  exhibits  at  one  view' 

the  cuticle  and  bark,  the  radicles  and  the  stem,  the  leaf 
and  leaf-stalk,  buds,  &c. 

Subseries  2.  Animal  Matter. 

2.  Blood  as  it  coagulates  after  extravasation. 

3.  Muscle.  [From  an  Ostrich  {Struthio  Camelus,  Linn.).] 

4.  Tendon.  [From  the  leg  of  an  Ostrich.] 

5.  Elastic  ligament.  [The  ligamentum  nuchae  of  a Calf  [Bos 

Taurus,  Linn.).] 

6.  Cartilage.  [The  thyroid  cartilage  of  a Turtle  [Chelone  My- 

das,  Brongn.).] 

7.  Bone.  [Lumbar  vertebrae  and  os  sacrum  of  a quadruped.] 

8.  Gland.  [The  kidney  of  a Lion  [Felis  Leo,  Linn.).] 

9.  Brain.  [Of  the  Lemur  Mongoz.~\ 

* " The  circumstance  of  worms,  &c.  which  feed  upon  earth  would 
seem  to  afford  an  exception  to  this  position  : it  is  likely,  however,  that 
the  earth  they  take  in  is  only  useful  so  far  as  it  contains  animal  and 
vegetable  matter.  In  order  to  determine  this,  we  should  combine  an 
alkaline  salt  with  earth,  which  will  destroy  any  animal  or  vegetable 
matter  it  contains  ; then  wash  it  thoroughly,  and  try  if  a worm  will  live 
upon  it.” 
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10.  Nerve. 

11.  Cellular  or  connecting  membrane.  [Portion  of  the  Human 

scrotum.] 

12.  Investing  membrane.  [Portion  of  the  Human  testis,  sur- 

rounded by  the  tunica  vaginalis.] 

13.  Cuticle.  [From  the  hand  of  a Child.] 

14.  Calcareous  earth.  [TheCampOlive  (0/iya/?orj9%na, Lam.).] 

15.  Oil.  [Portion  of  the  skin  and  fat  of  a Porpesse  [Phoccena 

communis y Cuv.).] 


Series  II.  Sap  and  Blood ; their  different 

kinds. 

16.  Sap  of  the  Willow  {Salix  caprcea)  coagulated  naturally,  or 

inspissated. 

17.  Sap  of  the  Willow  coagulated  chemically,  or  precipitated,  by 

means  of  the  superacetate  of  lead  used  in  the  form  of 
Goulard’s  extract. 

18.  Sap  of  the  Willow  similarly  treated. 

19.  Sap  of  the  Willow  similarly  treated. 

20.  Sap  of  the  Onion  {Allium  Cepa)  coagulated. 

21.  Sap  of  the  Onion,  showing  the  same  circumstance. 

22.  Blood  of  the  Lobster  {Astacus  marinus,  Fab.)  coagulated; 

as  an  example  of  limpid  or  colourless  blood. 

“ The  red  part  of  the  blood  I choose  to  consider  last,  although 
it  has  been  more  the  object  of  attention  than  the  other  two,  be- 
cause 1 believe  it  to  be  the  least  important ; for  it  is  not  an 
universal  ingredient  in  the  blood  of  animals,  like  the  coagulating 
lymph,  and  the  serum,  neither  is  it  to  be  found  in  every  part  of 
those  animals  which  have  it  in  the  general  mass  of  their  blood. — 
The  blood  of  the  insect  tribe  is  free  from  any  red  parts,  as  is  pro- 
bably that  of  most  animals  below  them,  yet  it  has  been  asserted, 
and  supposed,  that  their  blood  contains  globules,  although  not 
red.” — Hunter,  On  the  Blood,  4to,  p.  40. 

23.  Blood  of  a Turtle  {Chelone  Mydas)  coagulated  ; as  an  exam- 

ple of  red  blood  from  a cold-blooded  animal. 

A 23.  A bottle  of  the  blood  of  an  Ox  {Bos  Taurus)  preserved  in 
a fluid  state  by  admixture  with  an  antiseptic  fluid. — Pre- 
sented hy  M.  Brocchieri,  1850. 

B 23.  A bottle  of  Human  blood,  similarly  preserved. — Pre- 
sented by  M.  Brocchieri^  1850. 
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23  A.  Human  blood  coagulated  after  extravasation. — Prepared 
in  1831, 

23  B.  A portion  of  a coagulum  of  Human  venous  blood,  which 
has  been  immersed  in  red  size  injection,  and  in  that  state 
jmt  under  the  receiver  of  an  air-pump. 

The  section  of  the  coagulum  shows  the  extent  to  which  it  has 
been  penetrated  by  the  injection,  which  is  supposed  to  occupy 
canals  made  by  the  escape  of  bubbles  of  carbonic  acid  gas  during 
the  action  of  the  air-pump.  The  preparation  has  been  dried  and 
preserved  in  oil  of  turpentine.  See  Philos.  Trans,  cviii.  pp.  189- 
190.  pi.  xi.  fig.  1-2. — Donor,  Sir  Everard  Home,  Bart.,  V.P.R.S. 

23  c.  A portion  of  a coagulum  of  Human  venous  blood,  simi- 
larly treated. — Donor,  Sir  E.  Home,  Bart.,  V.P.R.S. 

23  D.  A portion  of  a eoagulum  of  Human  arterial  blood,  simi- 
larly treated ; but  preserved  in  spirit  of  wine. — Donor, 
Sir  E.  Home,  Bart.,  V.P.R.S. 

24.  Serum  of  Human  blood,  eoagulated  by  heat. 

25.  Fibrine  or  eoagulated  lymph  of  Human  blood,  from  the  left 

auricle  and  pulmonary  veins. 

26.  Coagulated  lymph  from  the  Human  pulmonary  artery. 

27.  Coagulated  lymph  from  the  Human  pulmonary  artery. 

The  above  specimens  of  fibrine  are  not  pure,  but,  from  the  cir- 
cumstances under  which  they  were  obtained,  include  many  blood- 
discs  entangled  in  the  fibrine  in  the  act  of  coagulation,  and  from 
which  the  colour  has  been  discharged.  The  following  specimens 
have,  therefore,  been  added  to  this  Series. 

27  A.  Portions  of  pure  fibrine  from  the  blood  of  the  Frog  {Rana 
temporaria).  This  is  obtained  by  pouring  the  recent 
blood  of  the  animal  upon  a filter,  when,  from  the  large 
size  of  the  blood-discs,  they  are  intercepted  whilst  the 
‘ plasma  ’ or  ‘ liquor  sanguinis  ’ passes  through,  before  the 
act  of  coagulation  takes  place.  The  fibrine  is  separated 
by  this  act  from  the  serum  of  the  plasma. — Prepared  in 
1834. 

27  B.  The  filter  used  in  obtaining  the  above  specimens,  and 
retaining  the  pure  blood-discs.  — in  1834. 
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Series  III.  Parts  of  Ve«:etables  havins:  evident 

O w 

Motions. 

Of  Motion  in  Vegetables. 

“ All  plants  are  not  endowed  with  evident  motion, 
many  being  perfectly  at  rest,  having  no  actions  going  on 
in  them  but  those  of  simple  growth,  which  is  the  most 
simple  state  in  which  we  can  conceive  life  to  exist. 

“ Some,  however,  have  motions  produced  in  parts  of 
' them,  from  particular  causes,  as  the  rising  or  setting  of 
the  sun,  &c.  Others  are  affected  by  the  touch,  so  as  to 
be  immediately  put  into  motion.  Some  have  diurnal 
motions  going  on  regularly  and  uninterruptedly,  but  so 
exceedingly  slowly,  as  to  be  wdth  difficulty  perceived  : 
others,  again,  have  constant  motions,  at  least  through  the 
day,  going  on  so  quickly  as  to  be  easily  detected  by  the 
eye. 

“ On  what  circumstances  these  motions  immediately 
depend, — whether  they  arise  from  the  action  of  structures 
formed  for  this  purpose,  or  from  a series  of  contiguous 
structures  so  conjoined  as  to  produce  the  effect  by  their 
successive  motions,  we  are  at  present  ignorant.  It  is 
probable,  however,  that  the  power  is  analogous  to  the 
irritability  of  animals.” — Hunterian  MS.  Catalogue. 

28.  One  of  the  ternate  leaves  of  Erythrina  corallodendron,  to 
show  the  part  between  the  leaflet  and  petiole  in  which 
the  motion  of  the  leaflets  takes  place  after  sunset. 

“ There  is  an  action  in  plants  which  appears  to  be  the  contrary 
of  expansion  ; it  may  be  considered  as  a relaxation,  or  an  action 
of  those  parts  antagonizing  the  others  which  acted  through  the 
day,  or  at  other  periods,  and  it  takes  place  at  the  time  these  other 
parts  cease  to  act. 

“ This  action  has  hitherto  been  considered  as  analogous  to  sleep 
in  animals  ; whereas,  sleep  is  a total  loss  of  the  sensitive  principle, 
and  all  the  actions  dependent  on  volition  for  the  time  ; and,  there- 
fore, can  only  take  place  in  animals  endowed  with  sensation.  It 
is  rather  a defect  in  the  animal,  than  an  action,  or  the  exertion  of 
a principle.” — John  Hunter,  MS.  Croonian  Lectures,  No.  1. 

['I'he  various  actions  that  take  place  in  plants  at  the  close  of 
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day,  are  described  by  Linnaeus  in  Amanitates  Academica,  iv.  p.  333, 
under  the  title  Somnus  Plantarum.^ 

29.  A branch  of  Mimosa  pudica,  with  two  leaves ; one  of  them 

is  in  the  expanded  state ; the  other  contracted,  but  erect. 

Although  one  only  of  the  pinnules  be  touched,  the  contractile 
movement  is  quickly  propagated  along  the  other  three  : it  consists 
of  an  approximation  of  the  upper  surfaces  of  the  opposite  subleaflets 
to  each  other,  with  an  overlapping  of  those  of  the  same  side. 

30.  A portion  of  a branch  of  Mimosa  pudica^  with  the  leaf  bent 

down,  in  consequence  of  the  action  that  takes  place  at 
the  intumescent  part  of  the  joint. 

The  leaf- stalks  at  the  middle  and  lower  part  of  the  preparation 
appear  to  have  been  in  the  act  of  recovering  their  erect  position 
when  the  branch  was  removed.  The  intumescence  at  the  joints, 
in  which  the  motive  power  resides,  is  well  seen  in  this  specimen. 

“ To  see  if  the  actions  of  plants  were  affected  by  a continuation 
of  stimulus  similar  to  those  of  animals,  I made  the  following  ex- 
periments. As  I took  for  granted  that  the  analogy  would  go  no 
further  than  the  actions  produced  by  external  stimuli,  my  experi- 
ments were  only  such  as  had  a tendency  to  these.” 

“ For  the  purpose  of  making  my  experiments,  I took  three 

sensitive  plants,  having  several  others  for  any  comparative  experi- 
ments w'hich  might  be  thought  necessary.  I first  pitched  upon 
one  leaf  in  each  plant  which  was  capable  of  the  greatest  motion  of 
collapsing  and  erection ; and  behind  each  of  these  leaves  a board 
was  placed,  on  which  was  marked  the  greatest  extent  of  the  two 
motions  ; so  that  the  leaf  was  like  the  index  or  radius  of  an  arc. 

“ To  have  the  greatest  part  of  the  day  before  me,  I began  my 
experiments  at  eight  in  the  morning,  while  the  leaves  were  in  full 
expansion ; and  I . continued  them  till  four  in  the  afternoon ; as 
longer  than  this  would  not  have  been  just,  for  they  begin  to  col- 
lapse of  themselves  between  five  and  six  o’clock.” 

[The  leaves  were  stimulated  to  act  five  times  during  that  period ; 
and  the  point  to  which  each  leaf  fell,  the  time  it  took  to  rise,  and 
the  point  to  which  it  rose,  were  carefully  registered.] 

” From  these  experiments  we  may  draw  the  following  conclu- 
sions : 

“ That  there  is  no  fixed  time  for  any  of  the  leaves  of  the  plants 
to  move  through  its  course. 

“That  they  are  less  affected  as  they  become  accustomed  to  the 
stimulus  ; but  the  power  of  collapsing  is  increased,  (although  notin 
the  same  degree,)  so  that  they  do  not  move  through  the  same  arc. 
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" Tliat  they  require  a stronger  or  quicker  stimulus  to  produce 
motion  after  being  some  time  accustomed  to  it ; which  was  evi- 
dently seen  in  comparing  these  with  others  which  had  not  been 
stimulated. 

“ It  may  also  be  observed,  that  when  these  plants  collapse  in 
the  evening,  they  have  nearly  the  same  quantity  of  flexion  as  when 
roughly  touched  at  noon  ; but  if  touched  after  they  have  collapsed 
from  the  effect  of  the  evening,  they  become  much  more  bent  than 
by  the  same  [degree  of]  touch  at  noon.  This  would  seem  to  arise 
from  a disposition  to  collapse  in  the  evening,  and  a power  of  in- 
creasing that  disposition  and  action  when  stimulated. 

“ Their  collapsing  more  in  the  day,  and  erecting  themselves  less 
after  a repetition  of  such  actions,  may  assist  in  explaining  the 
principle  on  which  this  depends.” — John  Hunter,  MS.  Croonian 
Lectures,  No.  1. 

Subsequent  experiments  on  this  subject  have  been  made  by 
Mr.  Lindsay  (Paper  read  before  the  Royal  Society,  a.d.  1790),  by 
Dr.  Dutrochet  {Journ.  de  Phys.  xcv.  p.  474),  and  by  Professors 
Mayo  and  Burnett  {Outlines  of  Physiology,  p.  11,  2nd  edit.,  and 
Quarterly  Journal  of  Science,  xxv.  p.  434),  which  prove,  " that 
the  tuber  at  the  articulation  of  each  leaf  with  the  stalk  is  formed 
by  antagonist  elastic  springs,  the  superior  serving  to  depress,  the 
inferior  to  elevate  the  leaf ; for  if  the  upper  part  of  the  intumes- 
cence be  cut  through,  the  leaf  rises  more  than  natural,  and  no 
irritation,  however  violent,  can  cause  it  to  collapse ; if  the  under 
part  be  divided,  the  leaf  falls,  and  by  no  extent  of  rest  will  it  again 
be  enabled  to  rise  ; also  the  lateral  parts  being  cut,  a lateral  flexion 
is  caused  towards  the  wounded  side.  Similarly  acting  organs  exist 
at  the  articulations  of  the  pinnules  and  of  the  leaflets ; only  in 
the  one  case  they  are  placed  laterally,  and  in  the  other  diametri- 
cally opposite  to  their  position  on  the  leaf-stalk  : their  motions  are 
in  accordance  with  this  change  of  place,  and  by  similar  operations 
may  be  interrupted.” — Journal  of  Science,  p.  435. 

• 

30  A.  Two  leaves  of  Dionaa  Muscipula,  in  one  of  which  the  ter- 
minal lobes  are  expanded,  in  the  other  closed. 

These  appendages  are  armed  with  long  spines  on  their  edges, 
and  have  sharp  points  on  the  middle  of  the  upper  surface,  from 
which  a fluid  substance  attractive  to  flies  is  secreted  ; but  the  mo- 
ment an  insect  alights  on  this  part,  the  lobes  close,  and  destroy 
by  pressure  and  impalement  the  stimulating  cause. — Donor,  Sir 
E.  Home,  Bart.,  V.P.R.S. 

31.  Leaves  of  Hedysarum  gyrans,  in  which  the  small  lateral 
leaflets  have  a power  of  moving  up  and  down,  with  a 
varying  degree  of  velocity,  and  without  any  mutual  uni- 
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formity  or  co-operation.  These  motions  take  place  in- 
dependent of  external  stimulus. 

32.  A branch  of  Hedysarum  gyrans,  with  tendrils  of  Passijlora 
winding  round  it. 


Series  IV.  Structure  of  Muscles. 

“ The  most  simple  mode  of  investigating  an  animal 
body,  is,  first,  to  consider  the  matter  of  which  it  is  com- 
posed. In  this  inquiry  we  shall  find  it  more  than  pro- 
bable that  there  is  but  one  species  of  matter  which  is 
peculiar  to  animals,  and  therefore  I shall  call  it  animal 
matter. 

“ The  blood  appears  to  be  the  most  simple  modifica- 
tion of  this  matter.  It  is  the  material  out  of  which  all 
the  solids  are  composed. 

“ The  next  modification,  or  what  may  be  called  the 
simplest  organization,  is  a certain  arrangement  of  this 
matter,  so  as  to  produce  some  action.  This  may  be  of 
two  kinds : first,  such  an  arrangement  as  may  take  place 
in  any  kind  of  matter,  of  which  elasticity  is  one  ; the 
second  is  such  as  is  capable  of  producing  a motion  in 
itself,  without  the  cause  being  mechanical  as  in  elas- 
ticity ; this  is  the  composing  of  a muscular  fibre. 

“A  muscular  fibre  is  one  of  the  simplest  constructions 
of  an  active  solid  ; and  it  is  these  fibres  which  compose 
almost  the  whole  of  many  animals.” — John  Hunter,  MS. 
Croonian  Lectures,  No.  4. 

1.  Muscular  Fibre. 

33.  A portion  of  muscle  from  the  neck  of  a Bull,  which  has 

been  boiled,  and  the  connecting  cellular  membrane,  ves- 
sels, and  nerves,  removed  from  the  lower  part,  and  the 
muscular  fasciculi  unravelled. 

33  A.  A portion  of  a muscle  which  has  been  steeped  in  acetic 
acid,  and  the  fasciculi  separated  into  their  constituent 
fibres. — Mus.  Sir  A.  Cooper,  Bart.,  F.R.S. 

34.  The  biceps  flexor  cubiti  muscles  from  the  arms  of  a Negro. 

That  of  the  right  side  is  in  its  natural  state,  the  other 
shortened  one  half  of  its  length,  in  consequence  of  the  os 
humeri  of  that  arm  having  been  fractured  obliquely,  and 
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having  become  united  with  the  fractured  ends  of  the 
bone  riding  on  one  another.  After  the  union  of  the 
bone,  the  biceps  (together  with  the  other  muscles  of  the 
arm)  became  shortened  by  the  interstitial  absorption,  so 
as  to  correspond  with  the  diminished  length  of  the  bone, 
and  the  arm  regained  its  natural  action. 

The  following  history  of  the  case  is  given  by  Sir  Everard  Home,  in 
his  Lectures  on  Comparative  Anatomy,  4to,  1814,  p.  41. 

“ A Negro  about  30  years  of  age,  having  had  his  arm  broken 
above  the  elbow-joint,  the  two  portions  of  the  os  humeri  were  un- 
fortunately not  reduced  into  their  places,  but  remained  in  the  state 
in  which  they  were  left  by  the  accident,  till  the  bony  union  had  taken 
place  : so  that  when  the  man  recovered,  the  injured  bone,  from  the 
position  in  which  the  fractured  parts  were  left,  was  shortened 
almost  one  half  of  its  length.  From  this  circumstance,  the  biceps 
flexor  cubiti  muscle,  which  bends  the  fore-arm,  was  so  much  longer 
than  the  distance  between  its  origin  and  insertion,  that  in  the  most 
contracted  state  it  could  scarcely  bring  itself  into  a straight  line  ; 
this  muscle  however,  in  time,  as  the  arm  recovered  strength, 
adapted  itself  to  the  change  of  circumstances  by  becoming  shorter, 
so  as  to  correspond  to  the  diminished  length  of  the  bone ; and  by 
acquiring  a new  contraction  in  this  shortened  state,  it  was  enabled 
to  bend  the  fore-arm. 

“ Some  years  after  this  accident  the  person  died,  and  the  cir- 
cumstance above  mentioned  being  known,  the  parts  were  examined 
with  particular  attention  : the  biceps  muscles  of  both  arms  were 
carefully  dissected  out,  and  being  measured,  the  one  was  found 
to  be  eleven  inches  long,  the  other  only  five,  so  that  the  muscle 
of  the  fractured  arm  had  lost  six  inches,  which  is  more  than  half 
its  original  length ; and  is  distinctly  seen  in  the  preparation.” — 
See  also  Mr.  Hunter  s Lectures,  delivered  by  Mr.  Home,  1794-5, 
MS.  p.  156. 

35.  A portion  of  the  gastrocnemius  muscle,  injected,  dried,  and 
put  into  oil  of  turpentine  to  show  its  vascularity,  on 
which  depends  its  red  colour. 

“ A muscle,  in  all  animals,  is  in  itself  white  ; and  its  red  colour, 
found  in  living  animals,  and  also  immediately  after  death,  arises 
from  the  blood ; for  if  a red  muscle  be  steeped  in  water,  it  will 
become  white  ; or  if  the  arteries  of  a part  which  has  red  blood  be 
injected  with  water  till  it  returns  by  the  veins,  the  muscles  soon 
become  white.  A red  muscle  exposed  to  the  air  loses  the  Modena 
red,  becoming  florid.” — John  Hunter,  MS.  Croonian  Lectures, 
No.  2. 


10 


35  A.  A portion  of  a simple  muscle,  injected,  dried,  and  put  into 
oil  of  turpentine,  to  show  its  vascularity  and  the  mode  of 
ramification  of  its  minute  vessels. — Mus.  SirAstley  Cooper, 
Bart.,  F.R.S. 

35  B.  A portion  of  a semi-penniforra  muscle,  similarly  prepared, 
for  the  same  purpose. — Mus.  Sir  Astley  Cooper,  Bart., 
F.R.S. 

36.  Portions  of  muscle  from  a Cod-fish  {Gadus  Morrhua,  Linn.) 
which  have  been  steeped  in  an  acid,  and  reflect  iridescent 
colours  in  some  lights. 

2.  Disposition  of  Muscular  Fibre. 

“ Muscles  are  more  or  less  complex,  arising  generally 
from  the  different  dispositions  of  their  fibres,  which  dif- 
ference is  owing  to  the  manner  of  their  arising  and  being 
inserted,  more  particularly  the  former;  and  hence  we 
say  muscles  are  straight,  broad,  radiated,  half-penniform, 
complete-penniform,  and  complex. 

“ The  most  simple  muscle  would  be  one  whose  fibres 
are  in  the  direction  of  its  body,  or  in  a straight  line  be- 
tween the  two  resisting  points,  and  should  be  called 
rectilineal ; but  there  is  not  in  the  human  body  a muscle 
truly  rectilineal ; and  from  what  has  been  observed  of 
the  disposition  of  the  muscles  and  their  tendons,  and 
also  of  their  origins,  it  is  hardly  possible  to  have  one. 

“ The  straight  muscles  have  fewer  fibres,  in  proportion 
to  their  size,  than  the  oblique ; therefore  their  powers 
are  less : some  are  round,  or  nearly  so ; others  are  flat 
and  broad  ; some  of  these  last  are  radiated. 

The  half-penniform  muscle,  although  nearly  as 
simple  as  any  in  the  body,  appears  to  be  the  first  stage 
towards  combination  : it  is  composed  of  a series  of  fibres 
arising  from  a bone,  tendon,  or  fascia,  but  more  com- 
monly a tendon,  of  which  the  insertion  runs  nearly  par- 
allel to  the  origin,  representing  a quill  with  the  feathers 
of  one  side  taken  off.  This  disposition  of  fibres,  from 
the  mode  of  origin  or  general  disposition  of  the  bones 
and  fascia  above  described,  is  almost  as  common  as  any 
in  the  body. 

“The  complete-penniform  muscle  is  two  half-penni- 
form muscles  joined  together. 
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“The  complex  muscle  is  several  complete-penniform 
muscles  united  into  one. 

“ There  are  many  half-penniform  and  complex  muscles 
in  the  human  body,  but  hardly  one  instance  of  a distinct 
complete-penniform  muscle. 

“ In  proportion  to  their  combination  their  fibres  are 
shorter,  and  a greater  number  in  a given  size,  which 
must  make  them  proportionally  stronger.” — John  Hunter, 
MS.  Croonian  Lectures,  No.  4. 

37.  A portion  of  the  diaphragm  of  a Child,  injected,  dried,  and 

put  into  oil  of  turpentine,  to  show  the  radiating  disposi- 
tion of  the  muscular  fibres. 

37  A.  A portion  of  the  sartorius  muscle  of  the  Human  subject, 
to  show  the  parallel  straight  direction  of  the  muscular 
fibres. — Prepared  in  1830. 

38.  A section  of  a muscle,  consisting  of  a single  series  of  oblique 

fibres,  constituting  the  half-penniform  muscle. 

39.  A section  of  a muscle,  consisting  of  a double  series  of  ob- 

lique fibres,  constituting  the  complete-penniform  muscle. 

40.  A section  of  a penniform  muscle. 

41.  A section  of  a penniform  muscle. 

42.  A section  of  a muscle,  in  which  the  fibres  are  disposed  ob- 

liquely in  several  double  series,  with  tendon  intervening ; 
constituting  the  complex  muscle. 

43.  A longitudinal  section  of  a complex  or  multi-penniform 

muscle. 

44.  A transverse  section  of  a complex  muscle,  to  show-  the  in- 

termixture of  the  carneous  and  tendinous  fibres. 

45.  A transverse  section  of  a complex  muscle. 

45  A.  A muscle — the  ‘biceps  flexor  cubiti’  of  a Child,  showing 
the  aggregation  of  the  fibres  into  two  masses  converging 
and  uniting  below  into  a single  tendon  of  insertion,  and 
forming  a ‘biceps’  muscle. — Mus.  Sir  Astley  Cooper, 
Bart.,  F.R.S. 

45  B.  A muscle — the  ‘ triceps  extensor  cubiti’  of  a Child,  showing 
the  arrangement  of  the  fibres  into  three  masses,  united 
below  into  a single  tendon  of  insertion,  and  forming  a 
‘triceps’  muscle. — Mus.  Sir  Astley  Cooper,  Bart.,  F.R.S. 
45  c.  A muscle — the  chief  extensor  of  the  leg  of  a Child,  showing 
the  arrangement  of  the  fibres  into  four  masses  which 
.unite  below  to  be  inserted,  by  the  intervention  of  the 
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patella,  into  the  tibia.  The  special  names  ‘ rectus  fe- 
moris^  ‘ mstus  ext  emus, ^ ‘ vastus  internus’  and  ^ crurmus," 
are  given  to  the  parts  of  this  ^ quadriceps’  muscle. — Mus. 
Sir  Astley  Cooper,  Bart.,  F.R.S. 

45  D.  Two  of  the  side-flakes— ‘my ocommata’— of  the  great  la- 
teral mass  of  muscles  of  a Salmon  [Salmo  Salar),  with  the 
partially  dissolved  aponeurotic  septum  which  united  them. 

The  fibres  run  straight  from  one  septum  to  the  next,  but  they 
are  peculiarly  grouped,  so  as  to  form  subconical  masses,  of  which 
the  upper  and  the  lower  have  their  apices  directed  towards  the 
tail  of  the  fish,  and  the  middle  one  its  apex  (which  has  been  here 
removed)  directed  towards  the  head.  The  apices  of  one  myo- 
comma  enter  the  hollow  bases  of  the  next,  and  reciprocally,  so 
that  the  flakes  are  firmly  locked  together,  their  peripheral  borders 
describing  a zigzag  course. — Prepared  in  1835. 

46.  A section  of  a hollow  muscle : — example  a gizzard.  A trans- 
verse section  of  the  two  muscular  bellies  and  their  uniting 
tendons.  This  specimen  is  from  the  Negro  Fowl  [Gallus 
Morio,  Temm.). 

3.  Tendon. 

“There  are  also  parts  called  tendons,  w'hich  are 

the  medium  of  union  between  the  different  parts  of  the 
machine  and  the  powders.  They  have  hitherto  been  con- 
sidered as  belonging  to  the  powders,  but  I shall  rather 
consider  them  as  a part  of  the  machine  itself. 

“ A tendon  is  a peculiar  substance  placed  between 
some  muscles  or  powers,  and  the  parts  of  the  machine  to 
be  acted  upon  by  such  powers.  It  is  composed  of  white 
fibres  placed  parallel  to  each  other,  forming  a chord  which 
is  extremely  flexible,  has  no  sensible  elasticity,  and  is 
much  smaller  than  the  power  to  which  it  is  attached. 
Its  figure  is  in  general  a little  rounded ; sometimes,  how- 
ever, rather  flattened,  and  in  many  situations  it  is  broad 
and  thin.  In  all  cases  it  is  extended  between  the  body 
to  be  moved  and  the  power.  It  is  sometimes  spread  out 
in  breadth,  and  is  then  called  Fascia : this  form  answers 
various  purposes  ; its  fibres  in  some  situations  run  pretty 
' parallel,  but  in  general  they  are  interwoven.  It  has  flexi- 
bility, strength,  and  convenience  in  size.  The  applica- 
tion of  this  substance  is  extremely  extensive,  complicated, 
and  various.” — John  Hunter,  MS.  Croonian  Lectures. 
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4/.  Portions  of  tendons  from  the  leg  of  an  Ostrich  [Struthio 
Camelus,  Linn.),  which  have  in  this  animal  an  unusually 
brilliant  lustre. 

48.  The  gizzard  of  the  Negro  Fowl  [Gallus  Morio),  in  which  the 

whole  of  the  skin  and  periosteum  are  of  a violet-black 
colour.  The  tendons  are  covered  by  a similar  pigment, 
which  still  remains,  and  indicates  the  extent  of  the  lateral 
tendon  on  one  side  of  this  preparation ; but  has  been 
partially  removed  from  the  opposite  side,  to  show  the 
ordinary  glistening  appearance  of  the  tendon  beneath. 

48  A.  A portion  of  the  ‘ obliquus  abdominis  internus  ’ of  a Rhi- 

noceros [Rhinoceros  Inclicus),  showing  the  expanded  form 
of  tendon,  termed  ‘aponeurosis.’ — Prepared  in  1849. 

49.  A tendon  from  the  leg  of  a Calf  [Bos  Taurus),  injected, 

dried,  and  put  into  oil  of  turpentine,  to  show  its  small 
degree  of  vascularity. 

49  A.  The  Human  tendo  Achillis,  injected,  with  part  of  the  gas- 

trocnemius muscle,  to  show  by  contrast  the  difference 
in  the  vascularity  of  these  parts. — Donor,  Sir  William 
Blizard. 

« 

Series  V.  Application  of  Muscles. 

“In  the  most  imperfect  [or  simplest]  animals  it  is  very 
probable  that  there  is  no  difference  in  the  structure  of 
parts  [of  the  body]  ; no  fixed  parts,  so  as  to  divide  and 
determine  the  motion  of  the  animal  to  those  parts,  simi- 
lar to  bones  in  others  ; but  that  the  whole  is  principally 
muscular,  like  the  urinary  bladder,  or  an  intestine.  But 
where  animals  become  more  complicated,  and  have  various 
motions,  especially  progressive,  then  the  motions  become 
more  divided,  more  partial ; for  which  purpose  it  is  ne- 
cessary that  there  should  be  parts,  whose  firmness  of 
structure  and  mode  of  attachment  should  divide  these 
motions  and  determine  them  to  the  particular  parts. 

“ This  structure  is  different  in  different  animals : in  the 
caterpillar,  the  earthworm,  the  nereis,  this  structure  is 
the  skin  : it  is  divided  into  rings,  all  of  which  have  mo- 
tion on  each  other,  and  into  each  are  muscles  inserted,  so 
that  a variety  of  motions  are  produced.  If  the  whole  act. 
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the  animal  is  shortened ; if  the  whole  from  end  to  end 
act  only  on  one  side,  the  animal  is  bent ; but  if  a suc- 
cession of  motions  from  one  end  to  the  other  takes  place, 
then  progressive  motion  is  produced. 

In  the  insect,  when  arrived  at  its  perfect  state  ; in  the 
lobster,  spider,  &c.,  whose  parts  are  still  more  complicated, 
and  answering  a greater  variety  of  purposes,  we  find 
this  substance  still  firmer,  and  of  different  texture  : thus 
in  the  flying  insect  and  spider,  it  is  horn  ; in  the  lobster, 
&c.  it  is  bone.  In  them,  too,  it  makes  the  covering  of 
the  animal ; but  besides  these,  there  are  processes  going 
inwards  for  the  attachment  of  muscles. 

“ In  amphibia,  lizards,  snakes,  &c.,  there  is  another,  or 
internal  apparatus  for  motion,  besides  the  external ; so 
that  they  have  both  the  external  [skeleton]  which  we 
have  described,  and  another  internal  [one]. 

“ In  the  more  perfect  animals  these  external  parts  are 
almost  entirely  wanting,  and  make  hardly  an  external 
part  of  the  animal  for  motion,  so  that  the  muscles  and 
their  attachments  change  sides  : this  is  peculiar  to  fishes, 
birds,  and  quadrupeds.” — Hunterian  MS.  Catalogue. 

50.  A transverse  section  of  the  valves  of  an  Oyster  [Ostrea  edu- 

lis,  Linn.),  showing  the  adductor  muscle,  and  the  dispo- 
sition of  its  fibres  at  right  angles  to  the  shell. 

51.  The  lower  flattened  valve  of  an  Oyster,  showing  by  a trans- 

verse section  the  extent  and  shape  of  the  adductor 
muscle. 

52.  The  valves  of  a Cockle  [Cardium  edule,  Linn.),  divaricated 

to  show  the  application  of  the  fibres  of  the  two  adductor 
muscles. 

53.  A freshwater  Muscle  \Anodon  cygneus,  Sowerby),  of 

which  part  of  the  mantle-valve  is  removed,  and  the  man- 
tle dissected  away,  to  show  a pair  of  muscles  going  ob- 
liquely from  the  body  of  the  animal  to  their  points  of 
insertion  in  the  valves.  A bristle  is  placed  between  them. 

54.  The  calcareous  tube  of  an  Acorn-shell  [Balanus  sulcatus, 

Lam.),  laid  open  to  show"  the  attachments  of  the  muscles 
to  the  moveable  opercular  valves. 

55.  Part  of  the  margin  of  a large  Medusa  {Rhizostoma  ccerulea, 

Cuv.),  on  the  inferior  edge  of  which  the  membrane  is 
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disposed  in  numerous  minute  plicae,  running  in  the  di- 
rection of  the  circumference,  and  giving  to  it  a fibrous 
or  muscular  appearance. 

56.  A Holothuria  {Holothuria  tubulosa),  laid  open  to  show  fas- 

ciculi of  muscidar  fibres  disposed  in  pairs  and  traversing 
the  body  longitudinally  ; being  attached  along  the  whole 
of  their  exterior  surface  to  the  thick  coriaceous  integu- 
ment, In  the  intervals  there  are  transverse  fibres. 

57.  A Leech  [Hirudo  medicinalis,  Linn.),  having  part  of  its 

external  tegument  dissected  otf  to  show  its  longitudinal 
subcutaneous  muscles. 

58.  Portion  of  a Nereis  [Lycoris  foliosa,  Ow.),  showing  two 

series  of  muscles,  which  extend  along  the  dorsal  aspect 
from  one  end  of  the  animal  to  the  other ; these  are  inter- 
sected at  regular  distances,  corresponding  to  the  breadth 
of  the  segments,  so  as  to  determine  the  action  of  the 
animal  to  such  parts. 

59.  A section  of  the  larva  of  a large  North  American  Moth 

{Bombyx  regalis,  Fabr.),  showing  two  lateral  series  of 
muscles,  which  extend  along  the  dorsal  and  ventral 
aspects,  through  the  whole  length  of  the  body.  These 
are  intersected  at  determinate  distances,  corresponding 
to  the  several  segments  to  which  they  are  to  give  motion, 
and  which  have,  also,  their  own  peculiar  muscles. 

60.  A section  of  the  claw  of  a Lobster  {Astacus  marinus),  showing 

the  fibres  of  the  penniform  muscle  arising  from  the  pe- 
nultimate joint  or  ^manus^  and  inserted  into  the  tendon 
of  the  pollex  or  moveable  claw. 

61.  A section  of  the  pollex  and  manus  of  the  claw  of  a Lobster, 

showing  the  attachment  of  the  penniform  adductor  in 
another  point  of  view. 

62.  The  stem  of  the  Eared  Barnacle  {Otion  Cuvieri,  Leach), 

deprived  of  its  external  theca  to  show  two  series  of  oblique 
muscular  fibres  w hich  arise  from  a central  line  or  tendon 
on  one  side  of  the  stem,  and,  winding  spirally  round,  are 
inserted  into  a similar  line  on  the  opposite  side  of  the 
stem.  Beneath  these  oblique  fibres,  w^hose  office  is  to 
• compress  the  peduncle,  others  may  be  observed  which 
are  longitudinal,  for  the  purpose  of  shortening  the  pe- 
duncle. 

63.  A transverse  section  of  one  of  the  arms  of  a large  Cuttle- 
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fish  [OnychoteuthiSy  Lichtenstein,  his  von  Oken,A.B.  1818, 
tab.  xix.  See  also  Loligo  Banksii,  No.  166  d.  Catal.  Nat. 
Hist.  p.  33),  showing  the  complex  arrangement  of  the 
muscular  fibres. 

64.  A portion  of  the  upper  part  of  the  oesophagus  of  a Lion 
{Felis  Leo),  showing  the  disposition  of  the  muscular  fibres; 
those  of  the  outer  layer  running  obliquely,  but  in  different 
directions,  like  the  fibres  of  a penniform  muscle;  the 
fibres  of  the  inner  layer  also  running  obliquely,  but  in 
directions  the  reverse  of  the  outer  fibres. 


Series  VI.  Application  of  Elastic  Powers. 

1.  As  an  Antagonist  to  Muscle. 

“Where  constant  action  is  not  necessary,  muscles 
alone  are  employed,  as  in  the  greater  number  of  moving 
parts  in  most  animals  ; and  where  any  position  is  required 
to  be  constant,  and  the  motion  only  occasional  from  being 
seldom  wanted,  there  elasticity  is  alone  employed  for  the 
purpose  of  constant  position,  and  muscles  for  the  occa- 
sional action. 

“Some  bivalves  (as  the  Oyster)  have  a strong  muscle 
passing  between  the  shells,  for  closing  them  occasionally ; 
but  for  opening  them,  no  muscles  are  made  use  of,  as 
this  is  performed  by  an  elastic  ligament  in  the  joint  of 
the  two  shells,  w^hich  is  squeezed,  when  shut,  by  the 
contraction  of  the  muscle ; and  when  the  muscle  ceases 
to  contract,  the  elasticity  of  the  ligament  expands  it,  so 
that  the  shell  is  opened.” — Hunter,  On  the  Blood,  4to, 
1794,  p.  111. 

65.  A longitudinal  section  of  the  valves  of  an  Oyster  [Ostrea 

edulis),  to  show  the  adductor  muscle,  and  its  antagonist 
the  elastic  ligament  at  the  hinge,  above  described. 

66.  A transverse  section  of  the  connecting  ligament  of  the  valves 

of  a freshwater  Muscle  [Anodon  cygneus),  showing  that 
its  structure  is  fibrous,  the  fibres  being  perpendicular  to 
the  plane  of  the  shell,  and  converging  towards  the  cen- 
tre ; so  that  when  the  shell  is  closed,  these  fibres  are  in 
a state  of  compression,  and  consequently  have  a constant 
tendency  to  antagonize  the  adductor  muscle,  open  the 
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shell,  and  retain  it  in  that  state,  independent  of  any  mus- 
cular action. 

67-  A longitudinal  section  of  the  same  ligament,  made  by  di- 
viding the  valves  from  one  another. 

68.  A section  of  the  stem  of  the  Eared  Barnacle  {Otion  Cuvieri)^ 

showing  the  semitransparent  elastic  external  theca,  which 
has  a constant  tendency  to  rectify  the  position  of  the 
peduncle,  when  it  is  inflected  by  any  action  of  the  mus- 
cular fibres  which  it  incloses. 

69.  An  Eared  Barnacle,  with  the  elastic  theca  removed  from  one 

side,  and  the  longitudinal  and  oblique  muscles  turned 
down  from  the  stem.  The  tentacula  and  the  muscles 
which  move  them  are  also  exposed. 


2.  In  aid  of  Muscular  Action. 

“ Animals  which  have  long  necks,  more  especially  those 
whose  necks  stand  in  some  degree  horizontal,  or  at  least 
project  beyond  the  body,  have  elastic  ligaments  placed 
on  the  upper  side  to  support  the  head  and  neck ; so  that 
the  muscles  have  less  power  to  exert  in  the  motion  of  the 
head  and  neck,  these  ligaments  keeping  them  in  a kind 
of  equilibrium.  In  birds  these  ligaments  are  placed  be- 
tween what  may  be  called  the  roots  of  the  spinal  pro- 
cesses, viz.  as  far  towards  the  posterior  surface  of  the 
vertebra  as  possible,  so  as  to  be  behind  the  centre  of 
motion  of  each  vertebra : but  in  quadrupeds,  whose  necks 
are  much  deeper  or  broader,  and  whose  spinal  processes 
of  the  back  rise  high,  so  as  to  give  origin  to  muscles,  &c., 
these  ligaments  rise  principally  from  the  tips  of  these 
processes  along  the  back,  and  extending  forwards  towards 
the  neck,  pass  along  its  upper  edge.  In  this  course  they 
send  broad  processes  into  the  posterior  surfaces  of  the 
vertebras,  and  are  at  last  fixed  in  the  posterior  process  of 
the  os  occipitis. 

“ This  long  sweep  which  the  ligament  takes  in  the  bend 
of  the  neck,  is  owing  to  the  short  ones  bending  (it)  in 
that  direction.  The  camel  is  perhaps  one  of  the  best  in- 
stances of  this,  or  probably  the  camelopard,  from  its  having 
a long  neck.  The  long  sweep  of  ligament  is  double,  but 
the  processes  sent  down  from  them  are  single.” — Hunte- 
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riaii  ilf/S.  Catalogue.  See  also  Hunter,  On  the  Blood,  4to, 

p.  111. 

70.  Three  vertebrae  from  the  neck  of  an  Ostrich  {Struthio  Ca~ 

melus),  showing  the  elastic  ligaments  which  pass  between 
the  spinous  processes,  close  to  the  vertebrae. 

71.  A single  cervical  vertebra  of  an  Ostrich,  showing  the  attach- 

ment of  one  of  these  ligaments  to  the  root  of  the  spinous 
process. 

72.  Three  dorsal  vertebrae  of  an  Ostrich,  longitudinally  bisected, 

to  show  a similar  disposition  of  elastic  ligament  between 
the  spinous  processes  of  this  part  of  the  vertebral  co- 
lumn. 

73.  A portion  of  ligamentum  nuchae  from  a Bull  {Bos  Taurus). 
73  A.  A portion  of  the  ligamentum  nuchae  of  the  Alpaca  {Au- 

chenia  Paca,  Cuv.),  in  which  animal  it  consists  of  two 
parallel  rounded  chords,  and  the  processes  sent  otf  to  the 
spines  of  the  cervical  vertebrae  remain  distinct  from  each 
other  to  their  insertion. — Prepared  in  1831. 

74.  A portion  tof  the  elastic  ligamentous  substance  from  the  belly 

of  an  Elephant  {Elephas  indicus). 

“ On  the  abdomen  of  most  quadrupeds  are  to  be  found  elastic 
ligaments,  especially  on  that  of  the  elephant,  which  is  a constant 
support  to  the  parts  in  their  horizontal  position  ; and  even  the 
cellular  membrane  of  the  elephant  has  a degree  of  elasticity  much 
above  what  is  generally  met  with  in  cellular  membranes.  Hence 
there  is  less  expense  of  muscular  contraction  in  such  parts.” — 
Hunter,  On  the  Blood,  4to,  p.  111. 

75.  A longitudinal  section  of  a portion  of  the  aorta  of  a Horse 

{Equus  Caballus),  in  which  elasticity  and  muscular  con- 
traction are  combined. 


Series  VII.  The  different  Substances  of  which 
the  Skeleton  is  composed. 

76.  Gelatinous  membrane.  [The  exterior  transparent  covering 

of  a Salpa  laid  open ; which  is  the  only  firm  part  of  the 
animal  for  sustaining  and  protecting  its  very  delicate  or- 
gans.] 

77.  Horn.  [The  feather-shaped  substance  from  the  back  of  the 

Calamary  {Loligo  vulgaris,  Lam.).] 
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78.  Cartilage  and  gelatinous  substance.  [A  portion  of  the  spine 

of  a Sturgeon  [Acipenser  Shirio,  Linn.).] 

79.  Cartilage  combined  with  calcareous  earth,  [Phosphate  of 

lime,  but  only  in  a very  small  proportion.  The  specimen 
is  a portion  of  the  jaw  of  a Shark.] 

80.  Membrane  and  calcareous  earth.  [Phosphate  of  lime  in  a 

larger  proportion,  as  bone.  The  specimen  is  the  femur 
of  a Negro  Fowl,  deprived  of  its  dark-coloured  perios- 
teum, and  bleached  white.] 

81.  Membrane  and  calcareous  earth.  [Carbonate  of  lime.  The 

substance  called  Cuttle-bone,  from  the  back  of  the  Cuttle- 
fish {Sepia  officinalis,  Linn.).] 

82.  Calcareous  earth.  [The  shell  of  a Cowry  [Cyprcea  Tigris, 

Linn.),  consisting  almost  entirely  of  carbonate  of  lime.] 


Series  VIII.  Structure  and  Growth  of  Shell. 

“ Shell  is  a substance  made  use  of  chiefly  as  a defence 
from  external  accidents ; serving  the  purpose  of  a retreat, 
as  in  univalves,  bivalves,  and  so  on ; but  in  some  Insecta, 
it  not  only  answers  this  purpose  of  external  covering,  but 
serves  as  levers  on  which  the  muscles  may  act  so  as  to 
bring  about  progressive  motion,  and  makes  an  instrument 
analogous  in  some  measure  to  a hand,  or  to  teeth ; as, 
for  example,  in  the  claw  of  the  lobster,  where  it  is  con- 
, structed  so  as  to  lay  hold  of  and  pinch  whatever  molests 
it.^’ — Hunterian,  MS.  Catalogue. 

1,  In  Zoophytes. 

82  A.  A Madrepore  {Meandrina  areolata,  Lam.),  the  lower  part 
of  which  has  been  steeped  in  dilute  muriatic  acid,  and 
partially  dissolved.  The  traces  of  animal  matter  are 
hardly  to  be  perceived. — Prepared  in  18.S1. 

82  B.  A Madrepore  {Cary ophy Ilia  Cyathus,  Lam.),  the  upper 
part  of  which  has  been  similarly  treated. — Prepared  in 
1831. 

82  c.  A portion  of  Caryophyllia  sinuosa,  Lam.,  which  has  beefi 
similarly  treated,  and  exhibits  the  animal  constituent 
sufficiently  organized  to'  preserve  the  membranaceous 
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form,  and  in  some  degree  the  foliated  character  of  the 
Madrepore. — Prepared  in  1831. 

82  D.  A Madrepore  {Oculina  hirtella,  Lam.),  similarly  treated,  - 
and  exhibiting  a greater  proportion  of  animal  matter; 
probably,  however,  from  having  been  incrusted  with 
some  sponge. — Prepared  in  1831. 

82  E.  A Coralline  {Dichotomaria,  Lam.),  the  terminal  joints  of 
which  have  been  subjected  to  the  action  of  dilute  muri- 
atic acid,  and  reduced  to  their  membranaceous  consti- 
tuent, which  retains  perfectly  the  configuration  of  the 
entire  joints.— Prcjoarec?  in  1831. 

83.  A small  mags  of  red  Organ-pipe  Coralline  [Tubipora  musica, 

Linn.),  showing  the  natural  colour  and  disposition  of  the 
tubes. 

84.  A portion  of  Tubipora  musica,  which  has  been  steeped  in  an 

acid,  and  thereby  deprived  of  its  colour  and  earthy  ma- 
terial. Many  of  the  small  polypes  may  be  seen  situated 
at  the  open  mouths  of  the  tubes ; and  the  membrane  re- 
flected from  them,  down  the  interior  of  the  tubes,  may 
also  be  traced  in  a fe\v  places. 

85.  A few'  of  the  tubes  of  the  same  Zoophyte  similarly  treated, 

showing  the  transverse  septa  that  connect  the  tubes  at 
intervals  of  about  ten  lines. 

“ The  universal  and  only  hardening  principle  of  these  Madre- 
pores and  Millepores  was  proved  to  be  carbonate  of  lime,  with  the 
single  exception  of  Millepora  polymo7'pha,  w hich  also  appears  to  be 
differently  constructed  from  other  MilleporcE.  With  this  single 
exception,  carbonate  of  lime  seems  to  be  the  only  hardening  sub- 
stance in  these  bodies  ; and  when  every  circumstance  is  considered, 
an  exact  similarity  is  to  be  found  between  the  substance  forming 
the  various  shells,  and  that  which  forms  the  Madreporce  and  Mille- 
por(B ; and  the  nature  of  these  bodies  is  so  completely  the  same, 
that  the  changes  or  gradations  of  the  one  are  to  be  found  in  the 
other.  For  the  chemical  characters  w’hich  distinguish  the  porcel- 
laneous shells  are  in  a great  measure  approached  by  those  of  Ma- 
drepora  virginea-,  and  those  which  w'ere  noticed  in  the  Patellce 
correspond  precisely  with  the  Madrepores  and  Millepores  w'hich 
afford  a gelatinous  substance ; and  lastly,  the  characters  of  the 
membranaceous  part,  exhibited  by  the  shells  formed  of  nacre  or 
mother-of-pearl,  are  in  like  manner  to  be  found  among  some  of  the 
Madrepores  and  Millepores,  such  as  Madrepora  ramea.  Millepora 
fascialis,  Millepora  truncata  ; for  these,  like  the  Turbo  olearius  and 
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Haliotis  Iris,  are  composed  of  a fibrous  membrane,  hardened  by 
carbonate  of  lime. 

“ It  appears,  therefore,  that  the  Madrepores  and  Millepores, 
like  the  various  shells,  are  formed  of  a gelatinous  or  membrana- 
ceous substance,  hardened  by  carbonate  of  lime ; and  the  only 
difFerence  is  the  mode  according  to  which  these  materials  have 
been  employed. 

“ The  experiments  on  Tubipora  musica  proved,  that  in  composi- 
tion it  resembled  the  foregoing  substances.” — Mr.  Hatchett,  Ex- 
periments on  Zoophytes,  SfC.,  Philos.  Trans,  xc.  1800,  p.  361. 

85  A.  A thick  stem  of  jointed  Coral  {Melitaa  ochracea,  Lam.), 
the  lower  part  of  which  has  been  subjected  to  the  action 
of  dilute  muriatic  acid,  to  show  the  reticular  disposition 
of  the  flattened  gristly  substance  that  is  interposed  be- 
tw'een  the  portions  of  earthy  coralline  material. — Prepared 
in  1831. 

85  B.  Smaller  branches  of  Melitcea  ochracea  ; one  of  which  has 
been  similarly  treated  with  dilute  muriatic  acid,  so  as  to 
show  the  form  of  the  interarticularsubstances. — Prepared 
in  1831. 

85  c.  Another  portion  of  oc/«r«cea, the  terminal  branches 

of  which  have  been  similarly  treated,  and  exhibit  the  ex- 
ternal membranaceous  covering  that  surrounds  the  coral- 
line part,  and  extends  from  joint  to  joint.  There  is 
scarcely  a trace  of  this  membrane  to  be  observed  on  the 
larger  branches. — Prepared  in  1831. 

85  D.  A branch  of  coccmcfl,  Lam.,  the  terminal  divisions 

of  which  have  been  steeped  in  dilute  muriatic  acid,  to 
show  the  gristly  nature  of  the  joints,  which  resist  the 
action  of  the  acid  in  this,  as  in  the  preceding  species. — 
Prepared  in  1831. 

85  E.  A portion  of  jointed  Coral  {Isis  Hippuris,  Linn.),  which 
has  been  partially  steeped  in  dilute  muriatic  acid,  and 
there  become  semi-transparent  from  the  removal  of  the 
earthy  material.  The  joints  in  this  coral  are  of  a horny 
nature,  and  smaller  than  the  intervening  calcareous  parts. 

85  F.  Another  portion  of  Isis  Hippuris,  the  lower  part  of  which 
has  been  longer  subjected  to  the  action  of  the  acid,  and 
almost  reduced  to  its  membranaceous  constituent.  The 
terminal  branches  are  covered  by  the  cortical  animal  part, 
— Prepared  in  1831. 
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‘‘Two  species  of  Isis  were  next  examined,  namely, 
Isis  ochracea  and  Isis  Hippuris:  both  of  these  were  proved 
to  be  formed  of  regularly  organized  membranaceous,  car- 
tilaginous, and  horny  substances,  hardened  in  the  last- 
mentioned  species  merely  by  carbonate  of  lime ; but  in 
the  Isis  ochracea,  M'ith  the  addition  of  a very  small  portion 
of  phosphate  of  lime.” — Hatchett,  On  Zoophytes,  ut  supra, 
p.  362. 

85  G.  A portion  of  the  axis  of  Antipathes politum,  reduced  to  its 
membranaceous  constituent  by  long  maceration  in  acid. 
A transverse  section  is  suspended,  which  exhibits  the 
concentric  disposition  of  the  membranes. — Prepared  in 
1831. 

“Another  species  of  Gorgonia  was  next  examined,  the  stem  of 
which  is  from  one  quarter  to  nearly  half  of  an  inch  in  diameter  in 
the  thickest  parts  ; of  a black  colour,  and  a high  polish,  like  black 
sealing-wax  ; it  has  probably  been  considered  as  a variety  of  Gor- 
gonia Antipathes. 

“ This,  by  immersion  during  twenty-eight  days  in  dilute  nitric 
acid,  gradually  became  semi-transparent,  and  of  a bright  brownish 
3^ellow,  In  this  softened  state,  it  was  steeped  two  days  in  water, 

' and  was  then  opened  longitudinally.  By  this,  the  whole  structure 
became  apparent,  and  consisted  of  thin  coats  or  tubes  of  a beau- 
tiful transparent  membrane,  which,  beginning  from  a central  point, 
progressively  became  larger,  according  to  the  order  by  which  they 
receded  from  the  centre. 

“ These  membranes  were  so  delicate,  that  the  fibrous  texture 
could  scarcely  be  discerned. 

“ The  acid  in  which  this  species  had  been  steeped  was  tinged 
with  very  pale  yellow.  Ammoniac  being  added,  changed  it  to  a 
deep  yellow  or  orange  colour  ; but  the  transparency  of  the  liquor 
was  not  disturbed  by  this  or  any  of  the  other  precipitants  which 
had  been  employed  in  the  former  experiments. 

“ When  this  Gorgonia  was  exposed  to  a red  heat,  it  crackled 
and  emitted  a thick  smoke,  with  the  smell  of  burned  horn.  The 
shape  was  soon  destroyed,  and  a compact  coal  remained.  By  con- 
tinuing the  red  heat,  a very  small  portion  of  white  matter  was 
obtained,  which,  as  far  as  the  quantity  would  allow,  was  proved  to 
be  muriate  of  soda,  with  some  carbonate  of  the  same.” — Hatchett, 
On  Zoophytes,  ut  siqjra,  p.  3-49. 

6.  A specimen  of  Gorgonia. 

87.  A portion  of  Gorgonia  verrucosa,  Lam.,  the  axis  of  which 
is  only  partially  covered  with  the  cortical  part. 
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“ The  results  of  the  experiments  on  certain  Gorgonice,  such  as 
ceratophyta,  Flabellum,  suberosa,  pectinata,  and  setosa,  were  not  a 
little  remarkable  ; for  when  the  two  parts  which  compose  these 
Gorgonice  (namely  the  horny  stem  and  the  cortical  substance  by 
which  it  is  coated)  were  separately  examined,  it  was  proved, — 

“ 1st.  That  the  stems  of  these  Gorgonice  consist  of  a substance 
analogous  to  horn  ; and  that  by  long  maceration  in  dilute  nitric 
acid,  this  horny  substance  becomes  soft  and  transparent,  so  as  to 
resemble  a cartilaginous  or  tendinous  body  ; moreover,  the  stems 
of  these  Gorgonice  afford  a quantity  of  phosphate  of  lime,  but 
scarcely  any  trace  of  carbonate. 

“ 2ndly.  That  the  cortical  part,  on  the  contrary,  consists  princi- 
pally of  carbonate  of  lime,  with  very  little  or  none  of  the  phosphate  ; 
and  the  carbonate  of  lime  is  deposited  in  and  upon  a soft,  flexible, 
membranaceous  substance,  which  seems  much  to  approach  the 
nature  of  cuticle.” — Hatchett,  On  Zoophytes,  ut  supra,  p.  363. 

88.  The  red  Sea-pen  Linn.),  laid  open 

to  expose  the  slender  cylindrical  internal  axis,  or  bony 
stem. 

89.  The  kidney-shaped  Sea-pen  {Renilla  vinlacea,  Quoy  & Gai- 

mard),  one  half  of  which  has  been  subjected  to  the 
action,  of  dilute  muriatic  acid,  which  has  removed  the 
colour  ; but  from  the  small  proportion  of  calcareous  mat- 
ter in  this  species,  has  not  visibly  diminished  the  bulk  or 
altered  the  form  of  that  part. 

90.  A longitudinal  section  of  the  finger-shaped  Sea-pen  (Vere- 

tillum  Cynomorion,  Lam.).  In  this  species  the  central 
axis  is  almost  wholly  reduced  to  a ligamentous  structure. 
Bristles  are  placed  in  apparently  natural  canals,  that  ex- 
tend in  the  direction  of  the  longitudinal  axis  of  the  body, 
and  terminate  in  more  expanded  cavities  within  the  lesser 
obtuse  extremity. 

91.  A portion  of  Lobularia  digitata,  Lam.,  of  which  a section 

has  been  made  near  the  base.  In  this  species  the  firm 
parts  are  mere  calcareous  spicula  dispersed  throughout 
the  general  mass. 

92.  A similar  specimen. 

93.  A section  of  a Sponge  {Spongia  officinalis^  Linn.),  to  show 

its  reticular  structure.  In  the  sponges,  as  in  the  prece- 
ding, the  hard  parts  consist  of  siliceous  or  calcareous 
spicula. 

“ The  various  sponges  which  were  afterwards  subjected  to 
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experiment  were  proved  to  be  completely  formed  by  the  same 
membranaceous  or  horny  substance,  which  became  varied  by  the 
modifications  of  a more  delicate  construction,  rather  than  by  any 
essential  difference  in  eomposition.” — Hatchett,  On  Zoophytes,  ut 
supra,  p.  364. 

2.  In  Testaceous  Animals. 

“ In  the  porcellaneous  shells,  such  as  CyprcBa,  &c.,  this 
substance  [the  animal  matter]  was  proved  to  be  much 
less  in  quantity  than  those  which  were  afterwards  men- 
tioned ; and  although  of  a quality  which  (like  a cement 
or  gluten)  served  to  bind  and  connect  the  particles  of 
carbonate  of  lime  firmly  together,  so  small  was  the  degree 
of  natural  inspissation,  and  so  little  advanced  was  the 
degree  of  organization,  that  when  the  carbonate  of  lime 
was  dissolved,  even  by  very  feeble  acids,  little  or  no  ves- 
tige of  jelly,  membrane,  or  cartilage  could  be  perceived ; 
nor  indeed  could  any  be  detected,  but  by  the  small  portion 
of  animal  coal  which  was  formed  when  these  shells  had 
been  exposed  for  a short  time  to  a low  red  heat. 

“But,  proceeding  from  shells  of  this  description  to 
others  tending  to  the  nature  of  nacre  or  mother-of-pearl 
(such  as  some  of  the  Patellce),  a substance  was  left  un- 
touched by  the  acids,  which  had  the  appearance  of  a 
yellowish  transparent  jelly* : so  that  the  substance  which 
served  merely  as  a gluten  in  the  porcellaneous  shells,  was 
not  only  more  abundant  in  these  Patellae,  but  being  more 
inspissated  was  become  immediately  visible  and  palpable. 

“In  the  common  oyster  these  qualities  were  more 
strongly  marked ; and  in  the  river  muscle,  and  in  the 
shells  composed  of  the  true  nacre  or  mother-of-pearl,  this 
substance  was  found  not  only  to  constitute  a large  part  of 
the  shell,  but  even  to  be  more  dense,  so  as  no  longer  to 
appear  gelatinous ; and  in  addition  to  these,  strong  and 
visible  marks  of  organization  were  stamped  on  every  part, 
and  a perfect  membranaceous  body  remained,  composed 
of  fibres  arranged  parallel  to  each  other,  according  to  the 
configuration  of  the  shells.” — Hatchett,  On  Zoophytes,  ut 
supra,  p.  358. 

* “ The  terra  ‘jelly  ’ is  here  employed  only  to  denote  the  degree  of 
consistency  of  this  substance,  which  in  its  nature  is  very  different  from 
the  varieties  of  animal  jelly  called  Gelatin.” 
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93  A.  A porcellaneous  shell  [Cyprcea  Tigris),  with  the  soft  parts. 

One  of  the  lobes  of  the  mantle,  the  secreting  organ  of 
the  shell,  is  protruded. — Prepared  in  1831. 

94.  One  of  the  valves  of  the  common  Muscle  {Mytilus  edulis), 
which  has  been  steeped  in  an  acid  to  dissolve  and  sepa- 
rate the  earthy  part  (carbonate  of  lime),  and  show  the 
animal  part  retaining  the  membranaceous  form. 

94  A.  One  of  the  valves  of  the  freshwater  Muscle  [Anodon  cyg- 

neus),  which  has  been  similarly  treated,  and  exhibits 
similar  results. — Donor,  Charles  Hatchett,  Esq.,  1802. 

The  following  is  the  process  employed  by  that  gentleman  in  investi- 
gating the  nature  of  Shell,  and  of  which  this  and  subsequent  donations 
from  him  are  the  results  : — 

“ When  shells  were  examined,  they  were  immersed  in  acetous 
acid,  or  nitric  acid  diluted,  according  to  circumstances,  with  four, 
five,  six,  or  more  parts  of  distilled  water ; and  the  solution  was 
always  made  without  heat. 

“ The  carbonate  of  lime  was  precipitated  by  carbonate  of  am- 
monia or  of  potash ; and  phosphate  of  lime  (if  present)  was  pre- 
viously precipitated  by  pure  or  caustic  ammonia. 

“ If  any  other  phosphate,  like  that  of  soda,  was  suspected,  it  was 
discovered  by  solution  of  acetite  of  lead. 

" Bones  and  teeth  were  also  subjected  to  the  action  of  the  ace- 
tous or  diluted  nitric  and  muriatic  acids. 

“ The  dissolved  portion  was  examined  by  the  above-mentioned 
precipitants  ; and  in  experiments  where  the  quantity  of  the  sub- 
stance would  permit,  the  phosphoric  acid  was  also  separated  by 
nitric  or  sulphuric  acid.  The  phosphoric  acid  thus  obtained,  was 
proved,  after  concentration,  by  experiments  which,  being  usually 
employed  for  such  purposes,  are  too  well  known  to  require  de- 
scription. 

“ It  is  necessary  moreover  to  observe,  that  as  the  substances  ex- 
amined were  very  numerous,  and  my  principal  object  was  to  dis- 
cover the  most  prominent  characters  in  them,  I did  not,  for  the 
present,  attempt  in  general  to  ascertain  minutely  the  proportions, 
so  much  as  the  number  and  quality  of  their  respective  ingre- 
dients. 

“ The  greater  part,  if  not  all,  of  marine  shells,  appear  to  be  of 
two  descriptions,  in  respect  to  the  substance  of  which  they  are 
composed.  Those  which  will  be  first  noticed  have  a porcellaneous 
aspect,  with  an  enamelled  surface,  and  when  broken  are  often  in 
a slight  degree  of  a fibrous  texture. 

“ The  shells  of  the  other  division  have  generally,  if  not  always, 
a strong  epidermis,  under  which  is  the  shell,  principally  or  entirely 
composed  of  the  substance  called  nacre  or  mother-of-pearl. 
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“ Of  the  porcellaneous  shells,  various  species  of  Voluta,  Cypraa, 
and  others  of  a similar  nature,  were  examined. 

“ Of  the  shells  composed  of  nacre,  or  mother-of-pearl,  I selected 
the  Oyster,  the  river  Muscle,  the  Haliotis  Iris,  and  the  Turbo 
olearius.” — Hatchett,  Experiments  on  Shell  and  Bone,  Philos.  Trans. 
Ixxxix.  1799,  p.  315. 

95.  The  shell  of  an  Oyster  {Ostrea  edulis)  similarly  treated, 

showing  the  succession  of  laminae  of  animal  membrane, 
in  and  upon  which  the  earthy  matter  is  deposited.  The 
flattened  valve  is  suspended : — the  concave  valve  contains 
the  animal. 

96.  The  shell  of  a common  Snail  {Helix  hortensis)  similarly 

treated.  Nothing  but  the  animal  part  remains,  which 
still  retains  in  some  measure  the  form  of  the  shell. 

97.  A specimen  of  an  English  freshwater  shell  [Lymnaea  auri- 

citlaria).  It  has  been  subjected  very  little,  if  at  all,  to 
the  action  of  acid,  but  seems  rather  intended  to  show 
how  the  shell  protects  the  soft  parts  of  the  animal. 

97  A.  Two  species  of  freshwater  shell  [of  the  genus  Neritina, 

Lam.  : — the  lower  suspended  specimen  is  Neritina  fas- 
ciata,  Lam.].  They  have  been  treated  with  an  acid,  as 
in  the  preceding  examples,  but  in  different  degrees.  In 
the  specimen  w hich  lies  at  the  bottom  of  the  glass,  very 
little  of  the  earthy  part  of  the  shell  remains. — Donor, 
Charles  Hatchett,  Esq. 

98.  Portions  of  an  Ear-shell  {Haliotis),  w^hich  have  been  simi- 

larly treated. 

98  A.  Portions  of  an  Ear-shell  {Haliotis  His),  which  have  been 

more  completely  deprived  of  the  earthy  material. — Donor, 
Charles  Hatchett,  Esq. 

98  B.  The  shell  of  Haliotis  tuherculata,  Linn.,  part  of  wLich 
only  has  been  steeped  in  an  acid,  to  show  that  the  animal 
matter  retains  the  characteristic  marks  of  the  shell,  after 
the  earthy  part  has  been  removed.  Below  this  is  sus- 
pended a portion  of  mother-of-pearl,  probably  part  of  a 
valve  of  Meleagrina  margaritifera,  Lam.,  which  has  been 
treated  in  the  same  w^ay. — Donor,  Charles  Hatchett,  Esq. 
98  c.  The  membranaceous  part  of  a piece  of  mother-of-pearl. 

— Donor,  Charles  Hatchett,  Esq. 

98  D.  Numerous  small  pearls,  which  have  been  immersed  in 
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acetous  acid,  and  thus  reduced  to  their  membranaceous 
constituent. 

[It  was  in  this  state  that  they  were  swallowed  by  the  luxurious 
ancients;  the  earthy  part  only  being  dissolved.] — Donor,  Charles 
Hatchett,  Esq. 

“ The  same  experiments  were  made  on  pearls,  which  proved  to 
be  similar  in  composition  to  the  mother-of-pearl ; and,  so  far  as 
their  size  would  enable  me  to  discern,  they  appeared  to  be  formed 
by  concentric  coats  of  membrane  and  carbonate  of  lime ; by  this 
structure  they  much  resemble  the  globular  calcareous  concretions, 
found  at  Carlsbad  and  other  places,  called  Pisolithes.” — Hatchett, 
On  Shell  and  Bone,  ut  supra,  p.  320. 

99.  The  shell  of  a Wreath  {Turbo  pica)^  with  the  opereulum, 

which  has  been  partially  submitted  to  the  action  of  an 
acid. 

100.  Portions  of  the  shell  of  a Turbo,  which  have  been  sub- 

mitted for  a longer  time  to  the  action  of  an  acid,  so  as  to 
leave  little  else  but  the  animal  matter. 

100  A.  A turbinated  shell,  which  has  been  similarly  treated, 
showing  the  strong  outer  epidermis,  and  the  bright  nacre, 
or  mother-of-pearl  substance,  of  which  the  shell  is  ehiefly 
composed. 

100  B.  Portions  of  the  animal  substance  of  a turbinated  shell. 

101.  The  soft  parts  of  a Turbo,  with  the  operculum  attached. 

Also  the  detached  operculum  of  another  specimen,  in 
the  same  bottle. 

In  this  species  the  operculum  is  calcareous,  of  a spiral 
structure,  convex  externally,  flattened,  and  with  a cor- 
neous surface  where  it  adheres  to  the  foot  of  the  animal. 

102.  The  soft  parts,  and  shell,  of  Purpura  patula,  Lam.  The 

operculum  has  been  detached  from  the  foot  of  the  animal : 
from  its  small  size  and  horny  nature  it  can  be  retracted 
some  way  within  the  shell. 

103.  Portion  of  a Teredo  navalis,  showing  the  opercular  valves 

which  close  the  external  entrance  of  the  shelly  tube. 
Bristles  are  placed  in  the  siphons. 

103  A.  Portions  of  the  tube  of  Teredo  gigantea,  which  have 
been  submitted  to  the  action  of  an  acid,  as  in  the  pre- 
ceding specimens,  showing  the  proportion  of  animal 
matter  in  this  shell. — Z)owo?*,  W.  T.  Brande,  Esq.,  F.R.S. 
103  B.  Portions  of  the  tube  of  a marine  animal,  similarly  treated. 
—Donor,  W.  T.  Brande,  Esq.,  F.R.S. 
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3.  In  the  Cuttle-fish. 

“ Some  experiments  which  I have  lately  made  upon 
the  Cuttle-bone  of  the  shops,  have  proved  that  the  term 
bone  is  here  misapplied,  if  the  presence  of  phosphate  of 
lime  is  to  be  regarded  as  the  characteristic  of  bone ; for 
this  substance,  in  composition,  is  exactly  similar  to  shell, 
and  consists  of  various  membranes,  hardened  by  carbonate 
of  lime,  without  the  smallest  mixture  of  phosphate.” — 
IJatchett,  On  Shell  and  Bone,  ut  supra,  p.  321. 

Similar  experiments,  with  respect  to  the  proportion  of  animal 
and  earthy  material  in  this  substance,  were  made  by  Mr.  Hunter 
(many  years  antecedent),  of  which  the  following  specimens  are 
the  results.  The  menstruum  employed  was  dilute  muriatic  acid. 

104.  An  oblique  section  of  the  dorsal  plate  of  a Cuttle-fish 

{Sepia  officinalis),  to  show  its  laminated  structure. 

105.  A longitudinal  section  of  the  dorsal  plate  of  a Cuttle-fish, 

showing  the  laminated  structure  in  another  point  of  view. 

106.  A corresponding  section  of  another  specimen  of  the  dorsal 

plate  of  a Cuttle-fish,  which  has  been  steeped  in  dilute 
muriatic  acid  and  deprived  of  its  earthy  part,  to  show 
that  the  proportion  of  animal  matter  that  remains  is  suf- 
ficiently well  organized  and  abundant  to  preserve  the 
form  and  structure  which  is  exhibited  in  the  preceding 
preparation. 

107.  The  outer  lamina  of  the  dorsal  plate  of  a Cuttle-fish,  en- 

tirely deprived  of  its  earth  and  dried.  In  the  preceding 
section,  which  is  the  counterpart  of  this  preparation,  it 
is  seen  in  situ. 

108.  The  membranaceous  constituent  of  the  dorsal  plate  of  a 

Cuttle-fish. 

109.  A large  portion  of  the  membranaceous  constituent  of  the 

same  substance,  which  shows  very  distinctly  its  lami- 
nated structure. 

4.  In  Crustaceous  Animals. 

“There  is  reason  to  conclude  (therefore),  that  phos- 
phate of  lime,  mingled  with  the  carbonate,  is  a chemical 
characteristic  which  distinguishes  the  crustaceous  from 
the  testaceous  substances ; and  that  the  principal  dif- 
ference in  the  qualities  of  each,  when  complete,  is  caused 
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by  the  proportion  of  the  hardening  substances,  relative 
to  the  gluten  by  which  they  are  cemented ; or  by  the 
abundance  and  consistency  of  the  gelatinous,  membra- 
naceous, or  cartilaginous  substance,  in  and  on  which  the 
carbonate  of  lime,  or  the  mixture  of  carbonate  and  phos- 
phate of  lime,  has  been  secreted  and  deposited.  More- 
over, as  the  presence  of  phosphate  of  lime,  mingled  with 
carbonate,  appears  to  be  a chemical  character  of  crusta- 
ceous  marine  animals,  there  is  every  reason  to  conclude 
that  Linn^us  did  right  not  to  place  the  Echini  among 
the  testaceous  ones.” — Hatchett,  On  Shell  and  Bone,  ut 
supra,  p.  324. 

110.  The  outer  crust  of  an  Echinus  {Siderites  Hystrix,  Lam.), 

from  which  the  earthy  constituent  has  been  partially  re- 
moved by  the  action  of  an  acid. 

111.  A section  of  the  crustaceous  covering  of  the  claw  of  a 

Lobster  {Astacus  marinus),  which  has  been  similarly 
' treated,  and  has  become  soft  and  elastic,  of  a yellowish- 
white  colour,  but  still  retaining  its  original  figure. 


Series  IX.  Structure  and  Growth  of  Bone. 

‘‘Boneisacompound  of  animal  substance  anil  calcareous 
earth,  and  serves  to  support  the  other  parts  of  the  ma- 
chine, so  as  to  allow  of  the  different  parts  being  kept  at 
a certain  distance  from  each  other,  and  to  be  acted  upon 
by  the  muscles  or  moving  powers  of  the  body. 

“ These  (the  Bones)  are  of  different  shapes  in  almost 
every  class  of  animals,  varying  as  it  is  necessary  for  de- 
fence from  external  accidents,  strength,  velocity,  or  con- 
venient attachment  of  muscles. 

“ In  some  they  are  similar  to  shell,  serving  as  a house 
for  the  animal,  as  in  the  turtle ; and  in  the  more  perfect 
animals  they  serve  the  same  purpose  for  particular  parts. 

“ They  are  of  different  consistence  in  fishes  and  qua- 
drupeds ; in  the  first  being  chiefly  animal  substance,  in 
the  latter  containing  a considerable  quantity  of  earth. 

“ In  quadrupeds,  in  some  they  are  very  cellular,  thin, 
and  spongy ; in  others,  very  hard,  solid,  and  compact, 
according  as  strength  is  required.” — Hunterian  MS. 
Catalogue, 
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1 . Component  Parts  of  Bone. 
a.  In  Fishes. 

112.  The  vomer  of  a Cod-fish  {Gadus  Morrhua),  which  has  been 

steeped  in  an  acid,  in  order  to  remove  the  calcareous 
earth,  and  show  the  proportion  of  animal  substance, 
which  in  this  species  is  very  considerable. 

113.  Part  of  the  lower  jaw  {Os  dentate,  Cuv.)  of  a Cod-fish, 

which  has  been  prepared  in  the  same  manner,  to  show- 
the  same  circumstances. 

114.  Part  of  the  osseous  arch  of  the  pectoral  fin — the  coracoid — 

of  a Cod-fish,  prepared  in  the  same  manner. 

115.  The  cubitus,  radius,  and  carpal  bones  of'a  Cod-fish,  simi- 

larly treated. 

“ The  bones  of  fish,  such  as  those  of  mackerel,  brill,  and  skate, 
afforded  phosphate  of  lime ; and  the  only  difference  was,  that  the 
bones  of  these  fish  appeared  in  general  to  contain  more  of  the  car- 
tilaginous substance,  relative  to  the  phosphate  of  lime,  than  is  com- 
monly found  in  the  bones  of  quadrupeds,  &c. 

“ The  different  bones  also  of  the  same  fish  were  various  in  this 
respect ; and  the  bones  about  the  head  of  the  skate  only  differed 
from  cartilage  by  containing  a moderate  proportion  of  phosphate 
of  lime.” — Hatchett,  On  Shell  and  Bone,  ut  supra,  p.  326. 

b.  In  Mammalia. 

116.  A section  of  the  tympanum  of  a w'hale-bone  Whale  {Ba- 

leena  Mysticetus),  similarly  treated. 

117.  A section  of  the  solid  part  of  a Human  femur,  which  has 

been  steeped  in  an  acid,  dried,  and  preserved  in  oil  of 
turpentine,  to  show  the  animal  part. 

“ It  is  scarcely  necessary  for  me  to  mention  the  usual  effects  of 
acids  on  bones  steeped  in  them,  as  they  are  known  to  every  phy- 
siologist and  anatomist. 

“ In  every  operation  of  this  nature,  the  ossifying  substance,  which 
is  principally  phosphate  of  lime,  is  dissolved,  and  a cartilage  or 
membrane  of  the  figure  of  the  original  bone  remains. 

“ It  is  also  known  that  the  nature  of  bone  is  more  influ- 
enced by  the  greater  or  less  predominance  of  the  membranaceous 
or  cartilaginous  part,  than  by  any  other  cause.  It  is  not,  therefore, 
for  me  to  add  anything  to  this  part ; and  in  respect  to  the  sub- 
stance which  is  the  cause  of  ossification,  little  also  requires  to  be 
mentioned,  for  this  (as  has  been  already  observed)  is  known  prin- 
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cipally  to  consist  of  phosphate  of  lime.” — Hatchett,  On  Shell  and 
Bone,  ut  svpra,  p.  325. 

c.  In  Fossil  Bones, 

The  following  preparations  are  specimens  of  bones  in  a fossil 
state,  which  have  had  the  earthy  part  removed  by  means  of 
dilute  muriatic  acid ; showing  that,  under  favourable  circum- 
stances, bones  will  retain  their  animal  matter  for  an  immense 
length  of  time. 

118.  A Glossopetra,  or  shark’s  tooth,  in  a fossil  state,  which  has 

been  steeped  in  an  acid.  The  external  lamina,  or  what 
appears  to  be  analogous  to  enamel,  has  separated  from 
the  central  portion  of  the  tooth,  and  has  sufficient  animal 
matter  remaining  to  preserve  its  form.  The  central  por- 
tion, or  body  of  the  tooth,  still  remains  in  a completely 
fossil  state. 

119.  The  external  lamina  of  a Glossopetra,  separated  by  means 

of  an  acid,  showing  nearly  the  same  circumstances  as 
the  preceding  specimen,  of  which  it  appears  to  have 
formed  a part. 

“ In  the  shark’s  tooth,  or  glossopetra,  the  enamel  is  composed 
of  animal  substance  and  calcareous  earth,  and  is  nearly  in  the  same 
quantity  as  in  the  recent ; but  the  central  part  of  the  tooth  has  its 
animal  substance  in  the  state  of  mucus  interspersed  in  the  calca- 
reous matter.” — Observations  on  some  Fossil  Bones,  by  the  late  John 
Hunter,  Esq.,  F.R.S.,  Philos.  Trans.  Ixxxiv.  1794,  p.  415. 

120.  A small  portion  of  fossil  bone  deprived  of  its  earth. 

121.  A larger  portion  of  fossil  bone,  prepared  in  a similar 

manner. 

122.  A portion  of  fossil  bone  from  an  animal  belonging  to  the 

genus  Bos,  prepared  in  a similar  way. 

123.  The  animal  part  of  a portion  of  a Deer’s  horn  [Megaceros 

hibernicus),  from  Ireland,  in  a fossil  state. 

Messrs.  Apjohn  and  Stokes  found  the  animal  basis  to  constitute 
48*87  per  cent,  of  the  weight  of  the  bones  of  the  Megaceros  : and 
the  following  proportions  of  the  earthy  constituents  : — 

Phosphate  of  lime  and  magnesia  . . 43*45 


Carbonate  of  lime 9*14 

Ferric-oxide  1*02 

Silex ' 1*14 


124.  The  animal  part  of  some  small  portions  of  the  cranium  of 
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the  Ursus  spelceus  or  Bear  of  the  Caverns,  from  Bayreuth 
in  Germany.— The  paper  by  Mr,  Hunter  above-quoted 
is  on  the  subject  of  the  fossil  bones  found  in  these  ca- 
verns. 

125.  A molar  tooth  of  one  of  the  same  fossil  Bears,  ^vhlch  has 

been  treated  with  acid  in  the  same  manner  as  the  prece- 
ding preparation,  and  shows  that  it  has  retained  a very 
large  proportion  of  its  animal  matter. 

126.  The  animal  part  of  a section  of  a tusk  of  the  same  species 

of  Bear,  dried  and  varnished. 

127.  A portion  of  a tusk  of  the  same  animal,  in  spirit,  showing 

the  very  large  proportion  of  animal  matter  which  remains 
after  the  phosphate  of  lime  has  been  removed  by  means 
of  acid. 

“ In  incrusted  bones,  the  quantity  of  animal  substance  is  very 
different  in  different  bones.  Those  from  Germany,  especially  the 
harder  bones  and  teeth,  seem  to  contain  all  the  animal  substance 
natural  to  them ; they  differ,  however,  among  themselves  in  this 
respect.” — John  Hunter,  On  Fossil  Bones,  ut  supra,  p.  416. 

128.  A small  section  from  the  anterior  part  of  a molar  tooth  of 

the  Mammoth  {Mastodon  giganteus,  Cuv.),  from  the 
banks  of  the  River  Ohio  in  North  America;  which  has 
been  treated  with  acid,  dried,  and  varnished,  to  show  the 
proportion  of  animal  matter. 

129.  A larger  portion  of  the  same  molaris,  preserved  in  spirit, 

showing  the  same  circumstances  as  the  preceding  pre- 
paration. 

130.  A still  larger  portion  of  the  same  molaris,  prepared  in  a 

similar  manner. 

[The  remaining  part  of  the  tooth  is  preserved  among  the  fossil 
teeth  of  mammals.] 

" In  the  fossil  bones  of  land  animals,  and  those  which  inhabit 
the  waters,  as  the  sea-horse,  otter,  crocodile,  and  turtle,  the  animal 
part  is  in  considerable  quantity.  In  tbe  stags’  horns  dug  up  in 
Great  Britain  and  Ireland,  when  the  earth  is  dissolved,  the  animal 
part  is  in  considerable  quantity  and  very  firm.  The  same  observa- 
tions apply  to  the  fossil  bones  of  the  elephant  found  in  England, 
Siberia,  and  other  parts  of  the  globe  ; also  those  of  the  ox  kind  ; 
but  more  particularly  to  their  teeth,  especially  those  from  the  lakes 

of  America,  in  which  the  g,nimal  part  has  suffered  very  little.” 

“The  state  of  preservation  will  vary  according  to  the  substance  in 
which  they  have  been  preserved ; in  peat  and  clay  I think  the 
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most ; however,  there  appears  in  general  a species  of  dissolution ; 
for  the  animal  substance,  althongh  tolerably  firm,  in  a heat  a little 
above  100°  becomes  a thickish  mucus,  like  dissolved  gum,  while  a 
portion  from  the  external  surface  is  reduced  to  the  state  of  wet 
dust.” — John  Hunter,  On  Fossil  Bones,  ut  supra,  p.  415. 

Gimbernat  made  soup  from  the  gelatin  of  the  Mastodon's  teeth, 
as  Dr.  Buckland  afterwards  did  with  that  of  the  bones  of  the 
Hycena  spelcea. 

Lassaigne  obtained  from  the  teeth  of  the  Ursus  spelceus : — 


Animal  base  14 

Phosphat  oHime 70 

Carbonate  16 


100 

He  obtained  no  animal  matter  from  the  bones  of  the  Anoplothe 
rium. 


2.  Formation  of  Bone. 

a.  In  Membrane. 

131.  The  carapace  or  dorsal  shell  of  a very  young  Turtle  {Che- 

lone  Mydas),  showing  the  state  of  ossification,  which  is 
continued  from  the  margins  of  the  ribs,  at  this  period 
quite  distinct  from  each  other,  into  a pre-existing  ossifi- 
able  basis  of  the  costal  plates,  until  those  plates  meet  and 
become  joined  by  indented  sutures  similar  to  those  of  the 
cranium. 

132.  The  cranium  of  a Human  Foetus  (at  about  six  months), 

showfing  the  several  places  of  commencement  or  centres 
of  ossification,  and  the  ossific  matter  deposited  in  fine 
bony  fibres  radiating  therefrom. 

b.  In  Cartilage. 

132  A.  The  vertebral  column  of  a Human  Foetus  of  the  sixth 
month,  injected,  showing  the  commencement  of  ossifica- 
tion in  the  bodies  and  arches  of  the  vertebrae. 

The  parts  of  the  arches  which  are  ossified  are  the  two  verte- 
bral laminm  or  ‘ neurapophyses.’  Ossification  usually  commences 
in  the  neurapophyses  before  it  does  in  the  centrum,  viz.  about 
the  sixth  or  eighth  week,  by  a single  centre  in  each.  The  neur- 
apophyses unite  together  first  at  the  base  of  the  spinous  process, 
completing  the  arch,  in  the  first  year  after  birth  : in  the  course  of 
the  third  year,  the  bases  of  the  neurapophyses,  which  have  ex- 
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tended  into  the  centrum  so  as  to  form  its  neural  angles,  unite  with 
the  independently  ossified  part  of  the  centrum.  Prior  to  puberty, 
the  following  epiphyses  exist,  one  flat  plate  forming  each  articular 
end  of  the  centrum,  a terminal  epiphysis  for  the  spine,  another  for 
the  diapophysis,  and  a third  for  the  metapophysis,  where  that  pro- 
cess exists. 

With  regard  to  the  atlas,  the  neurapophyses  begin  to  be  ossified 
as  early  as  in  the  other  vertebrae,  but  the  so-called  body  does  not 
begin  to  ossify  until  after  birth.  The  neurapophyses  unite  toge- 
ther between  the  second  and  third  years,  and  with  the  hypapo- 
physis  between  the  fifth  and  sixth  years  : the  true  body  of  the  atlas, 
called  ‘ odontoid  process,’  begins  to  be  ossified  about  the  same  time 
as  the  body  of  the  dentata,  viz.  about  the  sixth  month  of  fcetal  life, 
but  by  two  centres  placed  side  by  side,  which  unite  together  before 
birth.  The  proper  centrum  of  the  axis  coalesces  with  that  of  the 
atlas  about  the  fourth  year.  The  pleurapophysis  of  the  seventh 
cervical  is  formed  from  a separate  osseous  nucleus,  at  about  the 
sixth  month,  which  usually  unites  at  one  end  with  the  centrum, 
at  the  other  end  with  the  diapophysis,  about  the  fifth  or  sixth 
year. 

The  transverse  processes  of  the  first  lumbar  vertebra  are  some- 
times developed  from  a separate  centre,  when  they  are  ‘ pleurapo- 
physes’  as  long  as  they  remain  distinct : those  of  the  other  vertebrae 
are  exogenously  developed,  and  are  ‘ diapophyses.’  As  the  pleur- 
apophysial  element  homologically  enters  into  the  formation  of  the 
hole  in  the  transverse  process  of  the  cervical  vertebrae,  but  is  auto- 
genously  developed  only  in  the  seventh,  the  pleurapophysis  becomes 
thus  occasionally  exogenous  in  the  neck,  as  the  neurapophysis 
does  in  the  tail. 

In  the  sacrum,  besides  the  osseous  nucleus  for  the  centrum,  and 
for  each  neurapophysis,  one  for  each  pleurapophysis  commences 
about  the  sixth  month  close  to  the  fore  part  of  each  nervous  in- 
terspace, in  the  three  anterior  vertebrae ; the  lowest  appearing 
last,  about  the  ninth  month  : the  junction  of  the  neurapophyses  to 
form  the  arch  begins  in  the  lowest  vertebra  first,  viz.  about  the 
second  year,  but  the  first  sacral  vertebra  is  not  a single  piece  before 
the  fifth  or  sixth  year.  About  the  sixteenth  year  the  sacral  ver- 
tebrae begin  to  coalesce,  and  the  fourth  and  fifth  are  usually  united 
by  the  eighteenth  year,  the  process  of  union  gradually  proceeding 
upwards  : the  terminal  epiphyses  of  the  sacral  centrum  are  formed 
as  in  the  true  vertebrae  ; and  lateral  epiphyses,  also,  begin  to  form, 
one  for  the  ends  of  the  pleurapophyses  of  the  first  two  vertebrae, 
and  one  for  those  of  the  last  three.  The  whole  sacrum  is  not  con- 
solidated till  about  the  thirtieth  year. 

Each  coccygeal  vertebra  is  ossified  from  a single  centre. — Donor, 
William  Lawrence,  Esq.,  F.R.S. 
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132  B.  The  sternum  of  a Human  Foetus  of  the  sixth  month,  in- 
jected, exhibiting  the  commencement  of  ossification  by 
four  separate  points  or  centres : that  of  the  manubrium, 
or  first  bone,  has  been  removed  from  the  cavity  in  which 
it  was  imbedded. — Mus.  Heaviside,  No.  90. 

132  c.  The  sternum  and  sternal  ribs  of  a Human  Foetus  of  the 

sixth  month,  injected,  dried,  and  preserved  in  oil  of  tur- 
pentine. Four  centres  of  ossification  are  established  in 
the  sternum,  representing  the  haemal  spines  of  the  first 
four  thoracic  segments  of  the  skeleton. — Mus.  Sir  Astley 
Cooper,  Bart. 

133.  The  sternum  and  sternal  extremities  of  the  true  ribs  of  a 
mature  Human  Foetus.  Four  separate  points  of  ossifica- 
tion may  be  observed  in  the  sternum. 

133  A.  The  pelvis  of  a (female)  mature  Human  Foetus,  showing 

the  radiating  disposition  of  the  ossific  fibres  in  the  ihum, 
and  the  separate  points  of  ossification  in  the  ischium  and 
pubes,  and  in  the  bodies  and  neurapophyses  of  the  sacral 
vertebrae.  The  coccyx  is  still  wholly  cartilaginous. 
— Donor,  Mr.  Clift. 

133  B.  The  femur  of  a mature  Human  Foetus,  showing  the  car- 
tilaginous epiphyses ; the  superior  of  which  compre- 
hends the  great  and  little  trochanter. — Donor,  Mr.  Clift. 

133  c.  The  tibia  of  a mature  Human  Foetus,  showing  the  car- 
tilaginous epiphyses. — Donor,  Mr.  Clift. 

133  D.  A section  of  the  foot  of  a mature  Human  Fcetus,  in- 
jected, showing  the  cartilaginous  condition  of  the  bones 
of  the  tarsus,  with  the  commencement  of  ossification  in 
the  os  calcis  and  astragalus. — Prepared  in  1831. 

133  E.  The  sternum,  sternal  ribs,  and  scapular  arch  of  a young 
Condor  {Vultur  Gryphus):  the  sternum  with  its  well- 
developed  keel  is  formed  by  one  continuous  cartilage. 
Ossification  has  commenced  in  the  coracoids  and  scapulae. 
— Prepared  in  1845. 

133  F.  The  left  humerus  of  a new-born  Leopard  {Felis  Leo- 
pardus'),  showing  the  cartilaginous  epiphyses ; the  lower 
one  is  extended  over  the  division  of  the  inner  condyle, 
and  closes  there  the  fissure  through  which  the  brachial 
artery  and  median  nerve  pass;  which  fissure,  by  subse- 
quent ossification  and  confluence  of  the  distal  epiphyses, 
is  converted  into  a foramen. — Prepared  in  1846. 


3G 


133  G.  The  right  femur  of  the  same  foetal  Leopard,  showing  the 
cartilaginous  epiphyses  of  the  head,  the  great  trochanter, 
and  the  condyles. — Prepared  in  1846. 

133  H.  A vertical  and  longitudinal  section  of  one  of  the  toes, 
finely  injected,  of  a foetal  Calf  {Bos  Taurus).  It  shows 
the  large  cartilaginous  epiphysis  of  the  metacarpal  bone, 
and  the  highly  vascular  ossific  centres  of  the  three  pha- 
langes. The  sesamoid  is  cartilaginous. — Mus.  Sir  Astley 
Cooper,  Bart.,  F.R.S. 

The  following  preparations  have  been  injected,  dried,  and  preserved 
in  oil  of  turpentine,  to  show  the  vascularity  of  temporary  cartilage 
during  the  progress  of  ossification  therein. 

134.  The  sternum  of  a Child  at  an  early  period  of  life,  showing 

vessels  from  the  internal  mammary  arteries,  ramifying  on 
the  several  separate  ossifications. 

135.  The  upper  extremity  of  the  tibia  of  a Child,  having  the 

patella  attached.  The  arteries  of  the  cartilaginous  pa- 
tella are  injected,  but  ossification  had  not  yet  begun. 

136.  The  patella  of  a Child  more  advanced  in  age,  in  which 

ossification  has  begun  in  the  centre,  and  has  extended 
along  the  coats  of  the  arteries,  making  them  appear  like 
bony  ramifications. 

137*  A series  of  three  Human  patellae  of  different  periods  of 
growth,  to  show  the  progress  of  ossification. 

In  this  progress  it  will  be  seen  that  the  cartilage  is  not  extruded, 
but  removed  by  the  absorbents  as  ossification  advances ; and  con- 
sequently that  the  increase  in  size  of  the  whole  patella  is  not  in 
the  ratio  of  the  increase  of  the  ossific  deposition  : this  is  well  ex- 
emplified in  the  lowest  of  the  three  patellae. 

138.  A metatarsal  cartilage  of  a Calf,  injected.  The  points  of 

the  arteries  in  several  parts  are  of  a whitish  colour,  from 
a deposit  of  calcareous  earth. 

139.  A section  of  the  epiphysis  of  a metacarpal  bone  of  the  same 

animal,  showing  ossification  beginning  in  several  parts  of 
the  cartilage. 

140.  A similar  preparation. 

141 . Another  seetion,  to  show  further  progress  of  the  ossification. 

142.  A section  of  the  epiphysis  of  the  shank-bone  of  a Calf,  in 

which  ossification  is  chiefly  advancing  from  the  centre. 

143.  A section  of  the  epiphysis  of  a metacarpal  bone  of  the 
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same  animal,  injected ; with  a more  distinct  centre  of 
ossification. 

144.  Another  section,  with  the  ossification  more  advanced. 

145.  The  cartilage  of  an  epiphysis,  with  the  central  ossification 

well-injected,  showing  that  it  is  much  more  vascular  than 
the  surrounding  cartilage. 

146.  A similar  preparation. 

147.  A similar  preparation,  with  the  ossification  in  its  centre 

more  advanced. 

148.  A section  of  temporary  cartilage.  The  large  vessel  which 

traverses  the  preparation  probably  lies  in  the  interspace 
of  two  adjoining  epiphyses. 

The  following  preparations  have  been  injected,  steeped  in  an  acid, 

dried,  and  preserved  in  oil  of  turpentine,  to  show  the  vascularity  of 

growing  bone. 

“ Parts  whose  use  in  the  machine  may  be  said  to  be  passive,  as 
tendon,  cellular  membrane,  ligaments,  investing  membrane,  bone, 
and  cartilage,  which  last  is  probably  the  most  passive,  have  all 
small  vessels,  and  of  course  but  few  that  are  visible.  As  bone, 
however,  is  composed  of  two  parts,  viz.  animal  substance  and 
earth,  it  is  probable  that  there  may  be  more  action  required  to 
form  the  latter  than  either  tendon  or  cartilage,  and  therefore  there 
will  be  more  vessels. 

“ As  a further  proof  that  this  is  a general  principle,  we  find  that 
all  growing  parts  are  much  more  vascular  than  those  that  are  come 
to  their  full  growth  ; because  growth  is  an  operation  beyond  the 
simple  support  of  the  part : and  this  is  the  reason  why  young  ani- 
mals are  more  vascular  than  those  that  are  full-grown.”— “ This 
is  known  by  injections,  when  parts  are  in  the  growing  state,  or  are 
just  grown,  and  for  some  time  after.” — Hunter,  On  the  Blood,  4to, 
1794,  p.  156. 

149.  A transverse  section  of  the  epiphysis  of  a cylindrical  bone, 

which  exhibits  the  progress  of  the  vessels  from  the  cir- 
cumference towards  the  centre. 

150.  A transverse  section  of  an  epiphysis  [probably  from  the 

leg  of  a foetal  Calf  {Bos  Taurus)],  the  ossification  of  which 
is  nearly  completed. 

151.  A similar  preparation. 

152.  A section  of  the  metacarpal  bone  of  a Calf. 

153.  A similar  section  of  the  metacarpal  bone  of  a Calf. 

154.  A longitudinal  section  of  the  metatarsal  bones  of  a Calf. 

Along  the  middle  of  this  preparation  may  be  observed  the  pro- 
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gress  of  the  ossification,  which  afterwards  produces  a complete 
anchylosis,  and  reduces  the  two  to  a single  cannon-bone. 

155.  A similar  preparation;  apparently  a section  of  the  pre- 

ceding specimen. 

156.  The  exterior  section  of  the  same  bones.  The  vessels  in 

the  cartilaginous  extremity  are  particularly  distinct. 

157.  The  two  middle  metatarsal  bones  of  a Pig  {Sus  Scrqfa), 

sawed  down.  The  vascularity  is  greatest  at  the  spongy 
extremities. 

158.  A small  section  of  bone,  while  in  a growing  state;  appa- 

rently the  outer  crust  of  a tibia. 

159.  A similar  preparation. 

160.  A longitudinal  section  of  the  tibia  of  a Calf. 

161.  A transverse  section  of  the  tibia  of  a young  Man,  exhibiting 

a much  less  degree  of  vascularity. 

162.  A section  of  the  lower  part  of  a Human  tibia,  in  which  the 

degrees  of  vascularity  of  the  epiphysis,  the  cancellous 
extremity,  and  denser  part  of  the  shaft  of  the  bone  may 
be  compared  with  each  other. 

162  A.  The  parietal  bone  of  a Human  Foetus,  showing  its  vascu- 
larity and  the  radiation  of  the  osseous  fibres  from  the 
centre. — Mus.  Sir  Astley  Cooper,  Bart.,  F.R.S. 

162  B.  One  half  of  the  bifid  frontal  bone  of  a Human  Foetus, 
finely  injected,  but  preserved  in  alcohol;  showing  its 
vascularity. — Mus.  Sir  Astley  Cooper,  Bart.,  F.R.S. 

3.  Formation  of  Bone,  exemplified  in  the  Growth  of  the  Antlers 

of  Deer. 

All  the  examples  are  from  the  Fallow  Deer  [Cervus  Dama, 

Linn.). 

163.  A transverse  section  of  part  of  the  palm  of  the  antler,  while 

in  a growing  state,  injected. 

The  parts  which  invest  the  antler  at  this  period  are,  a vascular 
membrane  similar  to  periosteum  and  continued  from  the  pericra- 
nium, cutis  and  cuticle  continued  from  the  integuments  of  the 
head,  and  a particular  kind  of  short  downy  hair,  which  gives  it  a 
velvety  appearance. 

164.  The  extremity  of  the  palm  of  the  antler,  while  in  a growing 

state,  injected. 
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165.  A transverse  section  of  part  of  the  palm  of  the  antler, 

while  in  a growing  state,  injected ; from  which  the  outer 
velvet-like  tegument  has  been  removed,  to  show  the  vas- 
cular periosteal  membrane,  part  of  which  is  turned  back. 

166.  A transverse  section  of  part  of  the  palm  of  the  antler, 

while  in  a growing  state,  injected,  to  show  its  delicate 
cancellated  structure,  its  vascularity  at  this  period,  and 
its  periosteum,  part  of  which  is  reflected  from  the  bony 
substance. 

167.  A horizontal  section  of  part  of  the  palm  of  the  antler, 

while  in  a growing  state,  injected,  and  showing  the  same 
circumstances  as  the  preceding  preparation. 

1 68.  The  outer  layer  of  bone  and  the  periosteal  covering  of  part 

of  the  palm,  and  of  one  of  the  branches  of  the  growing 
antler,  highly  injected,  and  deprived  of  the  earthy  mate- 
rial by  being  steeped  in  acid,  so  that  the  ramifications  of 
the  vessels  in  the  substance  of  the  bone  are  more  clearly 
shown.  One  of  the  external  vessels  of  the  periosteum 
derived  from  branches  of  the  external  carotid  is  also 
exposed. 

“We  find  it  a common  principle  in  the  animal  machine,  that 
every  part  increases  in  some  degree  according  to  the  action  re- 
quired. Thus  we  find  muscles  increase  in  size  when  much  exer- 
cised ; vessels  become  larger  in  proportion  to  the  necessity  of 
supply,  as  for  instance  in  the  gravid  uterus ; the  external  carotids 
in  the  stag,  also,  when  his  horns  are  growing,  are  much  larger 
than  at  any  other  time  : and  I have  observed,  that  in  inflammation 
the  vessels  become  larger,  more  blood  passes,  and  there  appear  to 
be  more  actions  taking  place ; but  the  nerves  do  not  seem  to  un- 
dergo any  change.  The  nerves  of  the  gravid  uterus  are  the  same 
as  when  it  is  in  the  natural  state ; neither  do  the  branches  of  the 
fifth  and  seventh  pair  of  nerves  in  the  stag  become  larger.” — 
Hunter,  On  the  Blood,  4to,  1794,  p,  288. 

169.  A section  of  part  of  the  palm  of  the  antler,  injected,  stripped 

of  its  periosteum,  and  steeped  in  an  acid,  to  show  the 
high  degree  of  vascularity  in  the  substance  of  the  bone 
at  this  period  of  its  growth. 

1 70.  The  other  section,  or  counterpart,  of  the  preceding  spe- 

cimen. 

171.  A small  portion  of  the  palm  taken  from  the  same  antler 
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as  the  preceding  specimen,  and  prepared  in  the  same 
manner.  It  is  extremely  vascular. 

The  following  seven  preparations  have  been  minutely  injected,  steeped 

in  an  acid,  dried,  and  preserved  in  oil  of  turpentine,  to  show  the  vas- 
cularity of  the  substance  of  the  growing  antler. 

172.  A longitudinal  section  of  an  antler,  in  which  the  longitu- 

dinal disposition  of  the  fibres  may  be  observed. 

173.  A similar  specimen. 

174.  A similar  specimen. 

175.  A transverse  section  of  the  palm  of  the  antler,  w’hich  gives 

to  the  internal  structure  a reticular  appearance ; in  which 
part  it  may  also  be  observed,  that  the  blood-vessels  are 
exceedingly  minute,  there  being  no  large  branches  as  on 
the  external  surface.  See  No.  168. 

176.  A similar  specimen. 

177*  A small  portion  of  the  cancellated  structure  of  the  palm, 
cut  in  the  direction  of  the  fibres. 

1 78.  A section  of  the  outer  compact  substance  of  the  palm. 

179.  A section  of  part  of  the  os  frontis  and  of  the  base  of  a 

Deeres  antler,  of  which  the  growth  was  nearly  completed. 

It  shows  the  antler  to  be  a continuation  of  bone  from  the  outer 
table  of  the  skull,  and  the  velvet-like  covering  of  the  antler  to  be 
equally  continuous  with  the  integuments  of  the  head.  It  shows 
also  the  burr  or  pearl  which  has  been  formed  round  the  base  of 
the  antler  preparatory  to  the  separation  of  the  vascular  integument 
of  the  antler  from  that  of  the  skull. 

In  the  formation  of  the  burr,  which  is  the  last  part  of  the  process, 
and  takes  place  rapidly,  the  osseous  tubercles  of  which  it  is  com- 
posed are  projected  outwards,  and,  by  their  pressure,  induce  ab- 
sorption of  the  vascular  external  covering  at  that  part.  The  ces- 
sation of  the  vascular  action,  or  arrest  of  the  unusual  determination 
of  blood  to  the  antlers,  is  due  to  the  same  kind  of  constitutional 
and  seasonal  cause  or  influence  as  that  which  excited  it : and,  as 
the  vessels  diminish,  the  ossification  of  the  burr  encroaches  upon 
their  diminishing  area  ; but  it  is  not  the  mechanical  cause  of  that 
diminution.  The  chief  final  purpose  of  the  burr  appears  to  be  to 
defend  the  margin  of  the  cranial  integuments  around  the  base  of 
the  antler.  When  the  circulation  through  the  carotids  has  re- 
turned to  its  normal  state,  the  whole  of  that  once  very  vascular 
and  seneible  tegument  loses  its  vitality,  dries,  shrinks,  and  peels 
off,  leaving  the  antler  a naked  insensible  weapon. 
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In  one  of  the  branches  (the  brow  antler)  in  this  preparation, 
the  whole  of  the  vessels  appear  to  have  been  thus  obliterated  : in 
the  other,  a slight  degree  of  vascularity  remains,  and  one  of  the 
large  external  arterial  branches  is  still  uncompressed. 

180.  A section  of  part  of  the  os  frontis  and  base  of  the  antler, 

which  has  been  completely  formed  and  divested  of  its 
external  tegument,  or  ‘burnished/  as  it  is  technically 
termed.  This  specimen  has  been  injected,  and  steeped 
in  an  acid, 

181.  A section  of  part  of  the  os  frontis  and  base  of  the  antler, 

injected  and  steeped  in  an  acid,  to  show  the  connection 
of  the  horn  with  the  skull,  the  loose  spongy  texture  in 
the  centre  of  the  bone,  and  the  outer,  compact,  last- 
formed  layer. 

182.  A slice  of  the  same  parts  as  the  preceding  preparation, 

showing  the  same  circumstances. 

183.  A transverse  section  of  the  beam  of  the  same  antler  as 

No.  181,  injected  and  steeped  in  acid,  “showing  the  two 
stages  of  growth,  and  its  becoming  cellular  in  the  centre.” 
[This  is  the  original  description  in  the  manuscript  Cata- 
logue ; but  Mr.  Hunter,  unfortunately,  has  not  left  any 
commentary  or  further  explanation  of  his  ideas  respecting 
this  specimen.] 

184.  A similar  preparation. 

185.  A similar  preparation. 

186.  A section  of  part  of  the  skull  and  base  of  the  antler,  a short 

time  previous  to  its  being  shed ; injected  and  steeped  in 
an  acid.  It  shows  the  commencement  of  the  interstitial 
absorption  at  the  root  of  the  antler,  which  renders  that 
part  soft  and  yielding;  and  also  the  separation  of  the 
outer,  last-formed,  compact  layer  of  bone  from  the  in- 
ternal spongy  part. 

187.  A slice  of  the  same  parts  as  the  preceding  preparation, 

w'hich  exhibits  more  clearly  the  progress  of  the  intersti- 
tial absorption  at  the  base  of  the  antler. 

4.  Growth  of  Bone, 

188.  The  left  metatarsal  of  the  domestic  Fowl,  upon  which  the 

following  experiment  was  performed : — 

Two  small  holes  were  made  by  cauterization  near  the  extremi. 
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ties  of  the  bone  ; the  length  of  the  bone  at  that  time  being  two 
inches  and  ten  lines,  and  the  distance  between  the  holes  one  inch 
and  eight  lines.  After  a certain  period  the  animal  was  killed,  and 
the  length  of  the  bone  was  found  to  be  three  inches  seven  lines, 
while  the  space  between  the  apertures  was  one  inch  and  eleven 
lines ; the  increase  of  the  bone  beyond  the  points  of  cauterization 
being  more  than  double  that  of  the  space  included  between  them. 
[The  original  note  of  the  experiment  is  preserved  in  the  bottle.] 

189.  The  right  tarsus  of  the  domestic  Fowl,  longitudinally  bi- 

sected, to  show  the  results  of  the  following  experiment : — 

When  the  animal  was  young,  the  bone  was  perforated  near  each 
extremity,  and  a small  leaden  shot  was  introduced  into  each  hole. 
After  a certain  period  the  animal  was  killed,  and  the  length  of  the 
bone  was  found  to  have  been  increased  to  three  inches  and  ten 
lines  ; but  the  distance  between  the  shots,  which  had  now  reached 
the  medullary  cavity,  was  exactly  the  same  as  when  first  intro- 
duced. [The  original  note  of  the  experiment  is  preserved  in  the 
bottle.] 

“ And  here  I must  observe,  that  a bone  does  not  grow  in 

all  its  parts,  that  is,  it  does  not  grow  by  addition  of  new  particles 
among  those  already  arranged,  or  in  their  interstices,  but  by  the 
addition  of  parts  lengthways  or  sideways  of  the  bone.  This  I 
proved  by  exposing  the  bones  of  young  animals,  and  boring  holes 
in  them,  which  were  prevented  from  being  obliterated  by  fixing 
pieces  of  leaden  shot  in  them  ; these  bones  were  examined  a con- 
siderable time  after,  when,  although  the  bones  had  considerably 
grown,  the  holes  were  exactly  at  the  same  distance  from  each 
other.” — John  Hunter,  MS.  Lectures. 

The  following  preparations  are  from  the  common  Hog  (Sms  Scrofa, 
Linn.),  and  are  the  results  of  experiments  made  by  feeding  that  animal 
on  the  root  of  madder  (Rubia  tinctorum),  but  they  have  lost  much  of  their 
original  brightness  of  colour. 

1 90.  The  skull  of  a young  Pig,  slightly  tinged. 

191.  A larger  skull,  more  strongly  coloured. 

192.  The  right  side  of  the  lower  jaw,  in  which  the  dentine  of 

the  teeth  has  retained  more  perfectly  the  red  colour, 
whilst  the  enamel  is  of  its  ordinary  whiteness ; [a  cir- 
cumstance w'hich  was  remarked  by  Mr.  Belchier,  the 
discoverer  of  this  property  of  madder. — See  Philos.  Trans. 
1736,  xxxix.  p.  287.] 

193.  A longitudinal  section  of  the  humerus.  [The  counterpart 

is  preserved  dry.  No.  748.  Osteological  Catalogue.]  The 
madder  appears  to  have  been  remitted  a short  time  before 
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death,  as  there  is  a thin  layer  of  uncoloured  bone  depo- 
sited on  the  external  surfaee. 

194.  A longitudinal  section  of  the  ulna,  probably  from  the  same 

animal  as  the  preceding. 

195.  A longitudinal  section  of  a metacarpal  bone,  in  which  an 

external  layer  of  uncoloured  bone  may  be  observed,  as  in 
No.  193,  being  probably  part  of  the  same  animal. 

196.  The  os  innominatum,  in  which  a very  slight  tinge  remains. 

197.  A longitudinal  section  of  the  femur  of  the  same  Hog  as 

No.  193. 

In  this  preparation  may  be  observed  a very  thin  layer  of  un- 
coloured bone  deposited  on  the  exterior  of  the  shaft  after  the 
madder  was  remitted,  and  also  some  of  the  original  uncoloured 
bone  which  had  not  been  absorbed  from  the  interior  of  the  shaft 
when  the  animal  was  killed. 

[The  counterpart  of  this  preparation  is  preserved  dry.  No.  748. 
Osteological  Catalogue^ 

198-  A longitudinal  section  of  the  femur  of  an  older  Hog,  in 
which  the  layers  of  bone  deposited  before,  during,  and 
after  the  administration  of  madder  are  more  distinctly 
observable. 

[This  preparation  is  figured  in  an  original  drawing  by  Wm. 
Bell,  Mr.  Hunter’s  Assistant. — Cube  ii.  Drawer  i.  No.  5.] 

199.  A longitudinal  section  of  the  femur  of  an  older  Hog,  in 

which  the  coloured  bone,  deposited  w^hile  the  animal  was 
under  the  influence  of  the  madder,  may  be  observed  in 
some  places  to  have  reached  the  medullary  cavity ; the 
whole  of  the  originally  exterior  uncoloured  bone  having 
been  entirely  absorbed  at  those  parts. 

200.  A longitudinal  section  of  the  tibia  of  the  same  Hog  as 

No.  193,  [the  counterpart  of  which  is  preserved  dry, 
No.  748.  Osteological  Catalogue^.  It  exhibits  the  same 
circumstances  as  are  described  in  Nos.  193  and  197. 

201.  A longitudinal  section  of  the  tibia  of  a younger  Hog,  with 

a thin  exterior  layer  of  coloured  bone. 

By  comparing  this  specimen  with,  and  observing  the  size  of  the 
medullary  cavity  in,  the  preceding,  the  extent  of  the  absorbing 
process  will  appear  manifest ; since  the  cavity  is  rendered  suffi- 
ciently large  to  contain  the  entire  bone  of  the  earlier  period  of 
growth. 

“ In  the  formation  of  a bone,  ossification  begins  in  a spot,  and 
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gradually  increases.  By  feeding  an  animal  on  mfl.dder,  it  is  shown, 
that  while  bony  matter  is  deposited  on  the  outside  of  the  bone, 
the  absorbents  are  removing  it  from  the  inner  side,  otherwise 
the  bone  would  become  heavy  and  clumsy,  and  unfit  for  motion  ; 
therefore  as  the  bony  matter  which  was  deposited  becomes  useless, 
nature  removes  it  by  the  absorbents.” — John  Hunter,  MS.  Lectures. 
See  also  “ Experiments  and  Observations  on  the  Growth  of  Bone, 
from  the  Papers  of  the  late  Hunter,  by  Everard  Home,  Esq., 
F.R.S.,”  in  the  Transactions  of  a Society  for  the  Improvement  of 
Medical  and  Chirurgical  Knowledge,  vol.  ii.  p.  277.  Read  Oct.  4, 
1798. 

The  colouring  matter  of  madder  has  a great  affinity  to  phosphate 
of  lime,  which,  if  artificially  precipitated  from  a solution  coloured 
with  madder,  carries  down  with  it  the  colouring  matter  in  a state 
of  combination  which  water  does  not  disturb.  The  colouring  prin- 
ciple of  madder  is  very  slightly  soluble  in  water,  but  is  abundantly 
so  in  albuminous  fluid ; and  consequently  is  readily  carried  along 
with  the  circulating  blood  dissolved  in  the  serum,  and  is  deposited, 
combined  with  the  phosphate  of  lime,  wherever  this  salt  is  sepa- 
rated from  the  blood  to  contribute  to  the  increase  or  reparation  of 
bone.  We  may  accordingly  draw  an  inference  as  to  the  part  of  a 
growing  bone  which  receives  the  accessions  of  osseous  substance 
by  observing  the  deposition  of  the  madder-stained  phosphate  of 
lime. 


5.  Texture  of  Bones. 
a.  In  Mammalia. 

202.  A section  of  the  bone  of  the  tympanum  of  a Whale-bone 

Whale  [Balcena  mysticetus),  which  has  been  subjected  to 
the  action  of  an  acid,  and  deprived  of  its  earthy  consti- 
tuent. It  exhibits  a concentric  laminated  structure  and 
uniform  solidity ; the  first-formed  central  part  not  having 
undergone  any  change  from  the  action  of  the  absorb- 
ents, and  no  part  exhibiting  a trace  of  fibres,  cancelli, 
or  vessels. 

203.  Another  section  of  the  same  bone,  similarly  treated,  and 

exhibiting  more  distinctly  the  laminated  texture. 

“The  bony  part  of  the  organ  (of  hearing)  is  very  hard  and 
brittle,  rendering  it  even  difficult  to  be  cut  with  a saw,  without 
its  chipping  into  pieces.  That  part  which  contains  the  immediate 
organ  is  by  much  the  hardest,  and  has  a very  small  portion  of 
animal  substance  in  it ; for  when  steeped  in  an  acid,  what  remains 
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is  very  soft,  almost  like  a jelly,  and  laminated.  The  bone  is  not 
only  harder  in  its  substance,  but  there  is  on  the  whole  more  solid 
bone  than  in  the  corresponding  parts  of  quadrupeds,  it  being  thick 
and  massy.” — John  Hunter,  On  the  Structure  and  (Economy  of 
Whales,  Philos.  Trans.  1787,  Ixxvii.  p.  432. 

204.  A section  of  the  proximal  extremity  of  the  humerus  of  a 

young  person,  showing  the  reticular  cancellous  structure 
of  the  epiphysis,  and  of  the  extremity  of  the  diaphysis  of 
the  bone. 

205.  The  counterpart  of  the  preceding  preparation. 

206.  A section  of  the  astragalus  of  a young  person,  exhibiting 

the  reticular  cancellous  structure  of  the  whole  bone,  the 
cancelli  being  largest  in  the  centre. 

207.  The  counterpart  of  the  preceding  preparation. 

208.  The  os  naviculare  of  a young  person,  longitudinally  bi- 

sected, to  show  the  cancellous  structure  nearly  uniform 
throughout  the  bone. 

209.  The  os  cuneiforme  internum  of  a young  person,  longitudi- 

nally bisected,  and  showing  a similar  structure. 

209  A.  A section  of  the  diaphysis  of  a Human  tibia,  injected; 
exposing  the  medullary  cavity,  and  the  secreting  vessel 
of  the  marrow  {Arteria  medullaris),  ramifying  on  the 
lining  membrane  of  the  cavity. — Donor,  William  Law- 
rence, Esq.,  F.R.S. 

b.  In  Birds. 

Showing  the  cavities  of  the  bones  which  contain  air. 

210.  The  os  humeri  of  an  Owl  [Strlv  flammea,  Linn.),  which 

shows  the  cavity  free  from  marrow,  and  cellular  only  at 
the  extremities,  and  therefore  a good  receptacle  for  air. 
Near  to  the  joint  of  the  shoulder  may  be  observed  the 
aperture  by  which  the  air  passes  into  the  cavity. 

“ In  most  birds,  I believe  in  all  that  fly,  these  axillary  cells  com- 
municate with  the  cavity  of  the  os  humeri  by  means  of  small 
openings  in  the  hollow  surface  near  the  head  of  that  bone : in 
some  they  are  continued  down  the  wing,  communicating  with  the 
ulna  and  radius ; in  others  they  reach  even  as  far  as  the  pinions. 
The  ostrich,  however,  is  an  exception  : ” [*.  e.  has  no  air  even  in 
the  humerus.] — Hunter,  On  the  Animal  (Economy,  ^to,  p.  92. 

211.  A longitudinal  section  of  the  ulna  of  the  same  bird  as  the 

preceding  specimen,  into  which  the  air-cells  are  not  con- 
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tinued,  and  which  therefore  exhibits  the  character  of  a 
cavity  containing  medullary  matter. 

212.  A longitudinal  section  of  the  femur  of  the  same  bird,  which 

has  also  had  no  connection  with  the  air-cells,  but  con- 
tains medullary  matter,  and  exhibits  the  difference  be- 
tween such  bones  and  those  which  contain  air. 

“ The  bones  which  receive  air  are  of  two  kinds  : some,  as  the 
sternum,  ribs,  and  vertebrae,  have  their  internal  substance  divided 
into  innumerable  cell#;  whilst  others,  as  the  os  humeri  and  the  os 
femoris,  are  hollowed  out  into  one  large  canal,  sometimes  with  a . 
few  bony  columns  running  across  at  the  extremities.  Bones  of 
this  kind  may  be  distinguished  from  those  that  do  not  receive  air, 
by  several  marks:  1st,  by  their  less  specific  gravity;  2ndly,  by 
being  less  vascular  than  the  ethers,  and  therefore  whiter ; 3rdly, 
by  their  containing  little  or  no  oil,  and  consequently  being  more 
easily  cleaned,  and  appearing  much  whiter  when  cleaned  than  com- 
mon bones  ; 4thly,  by  having  no  marrow,  nor  a bloody  pulpy  sub- 
stance, even  in  their  cells ; Sthly,  by  their  not  being,  in  general, 
so  hard  and  firm  as  other  bones ; those  of  some  birds  are  so  soft, 
that  they  can  be  squeezed  together  with  the  finger  and  thumb  ; 
however,  the  bones  of  the  extremities  have  very  solid  sides  ; 6thly, 
the  passage  by  which  the  air  gets  into  the  bones  can  be  easily  per- 
ceived, even  in  cleaned  bones.  Generally  there  are  several  holes 
placed  together  near  the  end  of  the  bone  w^hich  is  next  the  trunk 
of  the  bird ; and  distinguishable  by  having  their  external  edges 
rounded  off,  which  is  not  the  case  with  those  holes  through  which 
either  nerves  or  blood-vessels  pass  into  the  substance  of  the  bone.” 
— An  Account  of  certain  Receptacles  of  Air  in  Birds,  by  John 
Hunter,  F.R.S.,  Philos.  Trans.  1774,  Ixiv.  p.  205. 

213.  The  os  humeri  of  a Silk-fowl  {Phasianus  Gallus,  var.  lana- 

tus,  Temm.)  longitudinally  bisected,  to  show  the  cavity  for 
containing  air,  and  the  passage  by  which  it  enters,  which 
is  indicated  by  a bristle. 

“ In  the  common  fowl  no  air  appears  to  enter  any  bone  except 
the  os  humeri.” — Hunter,  On  certain  Receptacles  of  Air  in  Birds, 

' ut  supra,  p.  210. 

214.  A longitudinal  section  of  two  anterior  dorsal  vertebrae  of 

an  Ostrich  {Struthio  Camelus),  showing  the  delicate  reti- 
cular structure  of  the  entire  substance  of  these  bones  for 
receiving  air,  which  enters  by  apertures  near  the  roots  of 
the  transverse  processes, 

215.  A section  of  the  upper  extremity  of  the  femur  of  an 


47 


Ostrich,  showing  its  cellular  structure  for  containing 
air.  A bristle  is  passed  through  the  aperture  by  which 
the  air  enters. 

216.  A section  of  the  upper  extremity  of  the  femur  of  a young 

Ostrich,  showing  its  cellular  structure,  and  the  aperture 
by  which  the  air  enters  the  cavity  of  the  bone. 

217.  A section  of  the  lower  extremity  of  the  femur  of  a young 

Ostrich,  showing  its  cellular  structure  for  containing 
air. 

218.  A section  of  the  upper  extremity  of  the  tibia  of  a young 

Ostrich,  showing  the  more  compact  cellular  structure, 
containing  medullary  matter  ; and  the  epiphysis. 

219.  A section  of  the  lower  extremity  of  the  tibia  of  a young 

Ostrich,  showing  the  more  compact  cellular  structure, 
and  the  medullary  cavity. 

219  A.  A longitudinal  section  of  the  lower  part  and  articular 
end  of  the  tibia  of  a young  Ostrich,  with  the  vessels  of 
the  periosteum  injected. — Prepared  in  1847. 

6.  Ossification  by  Excretion^. 

220.  A section  of  the  tusk  and  part  of  the  jaw  of  a Boar  [Sus 

Scrofa),  exposing  the  pulp,  upon  and  from  w^hich  the 
tooth  is  formed.  The  parts  have  been  steeped  in  an 
acid,  so  as  to  remove  the  enamel  and  earthy  constituent 
of  the  tooth. 


“ Of  the  Bony  Part  of  a Tooth. 

“ The  other  substance  of  which  a tooth  is  composed  is  bony,  but 
much  harder  than  the  most  compact  part  of  bones  in  general.  This 
substance  makes  the  interior  part  of  the  body,  the  neck,  and  the 
whole  of  the  root  of  a tooth.  It  is  a mixture  of  two  substances, 
viz.  calcareous  earth  and  an  animal  substance,  which  we  might 


* This  Title  is  made  to  precede  No,  220  in  the  original  MS. 
Catalogue,  but  without  any  comment  or  further  explanation.  Mr. 
Hunter’s  opinions  respecting  the  Growth  of  Teeth  are,  however,  fully 
set  forth  in  his  work  on  the  Teeth,  and  there  are  numerous  preparations 
in  illustration  thereof  in  the  series  appropriated  to  the  subject.  The 
preparation  of  the  Boar’s  tooth  appears  to  have  been  placed  here  chiefly 
to  show  the  difference  between  dentine  and  bone,  in  structure  and  mode 
of  growth.  In  both  tissues  the  orderly  deposition  of  tlie  earthy  parti- 
cles is  regulated  by  pre-existing  cells  of  the  soft  matrix : and  calcifica- 
tion is  a process  of  vital  conversion,  not  of  mere  excretion. 
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supj)ose  to  be  organized  and  vascular.  The  earth  is  in  very  con- 
siderable quantity  ; it  remains  in  the  same  shape  after  calcination, 
so  that  it  is  in  some  measure  kept  together  by  cohesion,  and  it  is 
capable  of  being  extracted  by  steeping  in  the  muriatic  and  some 
other  acids.  The  animal  substance,  when  deprived  of  the  earthy 
part,  by  steeping  in  an  acid,  is  more  compact  than  the  same  sub- 
stance in  other  bones,  but  still  is  soft  and  flexible.” — Hunter,  On 
the  Teeth,  4to,  1778,  p.  36. 


Series  X.  Situation  of  the  Skeleton. 

1.  External. 

221.  The  shell  of  a Limpet  {Patella  deaurata,  Lam.). 

2.  Internal. 

222.  The  calcareous  plate  of  a Cuttle-fish  {Sepia  officinalis). 

[See  also  Nos.  105,  106.] 

3.  Mixed. 

223.  A section  of  the  claw  of  a Lobster  {Astacus  marinus),  where 

part  of  the  skeleton  is  thrown  inwards  for  the  insertion 
of  muscles.  [See  also  Nos.  60,  61.] 

224.  A section  of  the  Hercules  Beetle  {Dynastes  Hercules^ 

Macleay),  showing  the  processes  which  are  sent  in- 
wards from  the  external  integument. 

[The  principal  processes  given  off  from  the  upper  part  of  the 
trunk  or  Thorax,  are  the  prophragma,  the  mesophragma,  and  the 
metaphragma,  from  which  the  muscles  of  the  wings  arise,  and  others 
that  move  the  segments  of  the  body.  Of  those  given  off  from  the 
under  part  of  the  body  or  Pectus,  are  the  antifurca,  medifurca,  and 
postfurca,  which  serve  as  points  of  attachment  to  the  muscles  that 
move  the  legs.— See  Kirby  and  Spence,  Introd.  to  Entomology,  iii. 
p.  581,] 

Series  XL  Composition  of  the  Skeleton. 

1 . Skeleton  composed  of  One  Piece. 

225.  The  horny  elongated  plate  of  Loligo  vulgaris,  in  situ. 

226.  A section  of  the  calcareous  plate  of  Sepia  officinalis. 
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2.  Skeleton  composed  of  Several  Pieces  unattached. 

227.  A Sea-pen  {Pennatula  grisea,  Bohadsch),  laid  open  along 

the  anterior  aspect  to  expose  the  single  bony  stem  run- 
ning along  the  whole  centre;  and  the  spines  going  off 
laterally,  but  not  attached  to  the  central  stem. 

228.  A longitudinal  section  of  Pennatula  grisea,  exhibiting  the 

structure  of  the  central  stem. 

229.  A longitudinal  and  transverse  section  of  Pennatula  grisea, 

exposing  the  central  stem  and  its  membranous  theca, 
and  also  the  origins  of  the  lateral  spines. 

3.  Elastic  Joints. 

Joints  are  the  different  configurations  given  to  the  ends 
- of  those  substances,  whatever  they  may  be,  on  which  the 
animal  is  to  have  motions  produced,  and  the  adaptation 
of  those  surfaces  together  so  as  to  allow  of  easy  motion. 
These  will  always  vary  according  to  the  strength  or  quan- 
tity of  motion  required  in  the  joint ; and  as  the  two  are 
incompatible  with  each  other,  preference  must  always  be 
given  to  one  or  the  other  according  to  circumstances. — 
Hunterian  MS.  Catalogue. 

230.  A portion  of  the  spine  of  the  glutinous  Myxine  or  Hag 

{Gastrobranchus  ccecus,  Bloch). 

In  this  there  is  no  trace  of  the  bodies  of  the  vertebrae ; the  an- 
swerable part  consisting  of  a fibrous  capsule  surrounding  a cylin- 
• drical  gelatinous  body  : this  is  termed  the  ‘ notochord  ’ or  ‘ chorda 
dorsalis,’  and  forms  the  basis  of  the  vertebral  bodies  in  the  embryo- 
state  of  all  vertebrate  animals : development  is  arrested  at  this 
stage  in  the  Myxinoid  fishes. 

230  A.  A portion  of  the  River  Lamprey  [Petromyzon  fluviatilis, 
Linn.),  in  which  is  exposed  the  cylindrical  gelatinous 
notochord  occupying  the  situation  of  the  bodies  of  the 
vertebrae. — Prepared  in  1831. 

230  B,  A portion  of  the  spine,  with  the  head,  of  a River  Lam- 
prey, showing  the  cartilaginous  part  which  surrounds 
the  spinal  chord,  and  in  which  the  neurapophyses  or 
vertebral  laminae  are  indicated.  In  the  transverse  sec- 
tions may  be  observed  the  relative  situations  of  the  car- 
tilaginous, membranous  and  gelatinous  parts  of  the  spine. 
— Prepared  in  1831. 
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230  c.  A portion  of  the  spine  of  a Sea  Lamprey  [Petromyzon 
marinits,  Linn.),  showing  the  cartilaginous  and  gelati- 
nous parts,  and  their  mode  of  connection  with  the  head  : 
the  notochord  is  connected  by  gomphosis  with  the  basi- 
occipital  cartilage. 

The  transverse  section  of  the  portion  of  the  vertebral  column, 
suspended  above  the  chief  specimen,  shows  the  persistent  noto- 
chord and  its  double  aponeurotic  sheath,  with  the  pair  of  cartila- 
ginous laminae  developed  upon  the  aponeurotic  wall  of  the  upper 
(neural)  canal,  representing  the  ‘ neurapophyses  ’ of  ossified  ver- 
tebrae ; and  with  the  pair  of  cartilaginous  laminae  developed  from 
the  aponeurotic  wall  of  the  lower  (haemal)  canal,  representing  the 
parapophyses  in  bony  fishes. — Prepared  in  1831. 

231.  A transverse  section  of  the  spine  of  a Sturgeon  [Acipenser 

Sturio,  Linn.),  showing  the  cylindrical  fibrous  capsule 
inclosing  the  gelatinous  body  answering  to  the  notochord 
of  the  Myxine  and  Lamprey,  and  the  external  investing 
cartilages  representing  the  neurapophyses,  parapophyses 
and  haemal  canal  of  ossified  vertebrae. 

232.  A portion  of  the  internal  gelatinous  substance  of  the  no- 

tochord of  a Sturgeon.  A longitudinal  section  has  been 
made  on  one  side,  which  exposes  some  small  cavities  in 
the  centre. 

233.  A longitudinal  section  of  a part  of  the  same  substance, 

showing  the  thickness  of  the  external  layer  of  hyaline 
cartilage,  and  exposing  a larger  central  cavity  in  the 
gelatinous  axis,  ' 

234.  A transverse  section  of  the  spine  of  a Sturgeon  {Acipenser 

Sturio). 

It  shows  the  centrum  or  body  still  represented  by  a segment  of 
the  persistent  continuous  notochord  : the  inner  layer  of  the  fibrous 
capsule  of  the  notochord  has  increased  in  thickness,  and  assumed 
the  texture  of  tough  hyaline  cartilage.  In  the  outer  layer  are 
developed  distinct,  firm,  and  opake  cartilages — the  neurapophyses, 
which  consist  of  two  superimposed  pieces  on  each  side,  the  basal 
portion  bounding  the  neural  canal,  the  apical  portion  the  parallel 
canal,  filled  by  fibrous  elastic  ligament  and  adipose  tissue  : above 
this  is  the  single  cartilaginous  neural  spine.  The  parapophyses 
are  now  distinctly  developed,  and  joined  together  by  a continuous 
expanded  base,  forming  an  inverted  arch  beneath  the  notochord, 
for  the  vascular  trunks. 

235.  A longitudinal  section  of  the  anterior  part  of  the  spine  of 
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a Sturgeon,  which  shows  the  gradual  contraction  of  the 
gelatinous  notochord  as  it  approaches  the  head.  The 
whole  spine  being  composed  of  very  elastic  materials, 
renders  the  existence  of  joints  and  vertebral  bodies  un- 
necessary. 

236.  A vertical  section  of  the  cartilaginous  skeleton  of  a Stur- 

geon, showing  the  ligamentous  connection  of  two  por- 
tions thereof. 

236  A.  Transverse  sections  of  the  spine  of  the  Southern  Chi- 

raaera  [Callorhynchus  australis),  in  which  the  notochord 
is  persistent,  but  has  a thicker  fibrous  capsule  : the  ver- 
tebrae are  indicated  by  the  small  cartilaginous  neurapo- 
physes  and  parapophyses. — Prepared  in  1845. 

237.  A portion  of  the  spine  of  a Fox-Shark  [Alopias  Vulpes),  lon- 

gitudinally bisected,  to  show  that  it  is  divided  into  distinct 
vertebrae,  which  are  joined  to  each  other  by  elastic  liga- 
mentous capsules,  attached  to  the  base  of  hollow  cones 
formed  at  the  ends  of  the  bodies  of  contiguous  vertebrae. 
The  cartilaginous  parts  are  reduced  to  those  small  por- 
tions which  occupy  the  cavities  extending  to  the  middle 
of  the  body  of  the  vertebra  from  the  parts  to  which  the 
neurapophyses  and  parapophyses  were  attached. 

237  A.  A longitudinal  section  of  part  of  the  spine,  from  near 

the  middle  of  the  abdomen,  of  the  Basking  Shark  [Sgualus 
maximus,  Linn.),  exhibiting  the  cavities  of  two  inter- 
vertebral capsules. 

These  are  tensely  filled,  in  the  living  state,  with  a transparent 
fluid  resembling  lymph,  which,  from  the  elasticity  of  the  surround- 
ing capsule,  is  thrown  out  to  a considerable  distance  when  the 
cavity  is  opened.  The  internal  projection  of  the  capsule  is  partly 
owing  to  the  infiltration  of  fluid  between  the  laminae  of  which  it 
is  composed,  and  partly  occasioned  by  the  superincumbent  weight 
of  the  vertebrae  before  the  parts  had  been  suflSciently  hardened  in 
spirit. — Prepared  by  Mr.  Clift.  Presented  by  Sir  E.  Home,  Bart. 

237  B.  A longitudinal  section  of  part  of  the  spine  of  the  Basking 
Shark,  made  after  sufficient  maceration  in  spirit,  and  in 
w'hich,  consequently, the  natural  form  of  the  intervertebral 
cavity  is  better  preserved. — Prepared  by  Mr.  Clift.  Pre- 
sented by  Sir  E.  Home,  Bart. 

237  c.  A section  of  the  spine  of  the  grey  Shark  [Galeus  communis). 

All  the  exterior  part  of  the  centrum  is  ossified,  except  where 
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the  cartilaginous  neurapophyses  and  parapophyses  are  attached. 
Besides  the  neural  spines  there  are  interneural  cartilages,  which 
are  wedged  between  the  neural  arches  and  close  the  canal  above. 
Prepared  in  1845. 

237  D.  A section  of  the  spine,  including  six  abdominal  vertebrae, 
of  the  Ray  {Raia  Batis). 

The  cartilages  attached  to  the  side  of  the  centrum,  and  which 
are  obliquely  interlocked  together,  are  the  ‘ parapophyses  ; they 
support  the  pleurapophyses : their  bases  are  perforated  by  one  of 
the  divisions  of  the  spinal  nerve,  and  are  separated  from  one  an- 
other by  vertical  canals.  The  rhomboidal  cartilages  which  form 
the  sides  of  the  neural  canal  are  the  neurapophyses  ; they  are 
perforated  b)'  the  other  division  of  the  spinal  nerve.  The  neural 
spines  are  wedged  into  the  interspaces  of  the  neurapophyses. 
Prepared  in  1845. 

237  E.  A section  of  the  spine,  including  three  abdominal  ver- 
tebrae, of  the  Cestracion  Philippi.  Short  pleurapophyses 
are  attached  to  the  parapophyses  of  these  vertebrae. 
The  bodies  are  joined  by  opposite  concavities. — Prepared 
in  1845. 

237  F.  A section  of  the  spine,  including  four  caudal  vertebrae, 
of  the  Cestracion  Philippi ; the  parapophyses  have  here 
become  bent  down  to  form  the  haemal  canal. — Prepared 
in  1845. 

238.  A longitudinal  section  of  five  vertebrae  of  a Cod-fish  {Gadus 

morrhua),  exhibiting  intervertebral  cavities  of  the  same 
form  as  in  the  Shark,  but  which  are  filled,  as  in  all  osseous 
fishes,  with  a more  consistent  gelatinous  substance. 

239.  The  counterpart  of  the  preceding  preparation. 

4.  Joints,  with  Ligamentous  Fibres  attached  to  the  whole  of  the 

Articular  Surface. 

240.  A section  of  the  ligamentous  substance  which  unites  the 

lower  jaw  to  the  cranium  in  the  Whale. 

“ The  articulation  of  the  lower  jaw  is  not  by  simple  contact 
either  single  or  double,  joined  by  a capsular  ligament,  as  in  the 
quadruped ; but  by  a very  thick  intermediate  substance  of  the 
ligamentous  kind,  so  interwoven  that  its  parts  move  on  each  other, 
in  the  interstices  of  which  is  an  oil.  This  thick  matted  substance 
may  answer  the  same  purpose  as  the  double  joint  in  the  quadru- 
ped.”— Hunter,  On  the  Structure  and  (Economy  of  Whales,  Philos. 
Trans.  1787,  Ixxvii.  p.  384. 
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240  A.  The  left  ramus  of  the  lower  jaw,  and  part  of  the  cranium 
of  a Porpesse  {Phocana  communis).  A section  has  been 
made  through  the  joint,  to  show  the  fibrous  connecting 
substance  in  situ. — Prepared  in  1831. 

241.  A longitudinal  section  of  two  caudal  vertebrae  of  a Horse 

{Equus  Caballus),  and  their  connecting  concentric  liga- 
ments, the  fibres  of  which  are  seen  passing  between  the 
whole  of  the  articular  surfaces  In  a direction  perpendicular 
to  the  planes  of  those  surfaces. 

242.  The  corresponding  section  or  counterpart  of  the  preceding 

preparation.  These  vertebrae  form  a remarkable  contrast 
to  those  of  fishes,  as  they  present  to  each  other  convex, 
instead  of  concave,  surfaces. 

243.  A single  vertebra  from  the  tall  of  a Horse,  exhibiting  a 

transverse  section  of  the  intervertebral  substance,  the 
ligamentous  fibres  of  which  are  disposed  in  concentric 
circles,  which  recede  from  each  other  as  they  approach 
the  centre,  and  have  a glairy  fluid  in  the  interspaces. 

244.  A transverse  section  of  the  intervertebral  substance  of  the 

caudal  vertebra  of  a Horse. 

245.  A transverse  section  of  the  intervertebral  substance  of  the 

Bottle-nose  Whale  {Hyperoodon  Dalei,  Fred.  Cuvier). 
Hunter,  On  the  Whale,  Philos.  Trans.  1787?  Ixxvii.  tab.  xix. 

It  is  six  inches  in  diameter ; the  external  half-inch  appears  of 
uniform  consistency,  and  exhibits  very  little  of  the  fibrous  cha- 
racter. The  rest  of  the  substance,  to  within  an  inch  of  the  centre, 
is  composed  of  ligamentous  fibres  arranged  in  concentric  circles, 
and  at  nearly  equal  distances  ; the  remaining  central  part  appears 
to  be  wholly  occupied  by  coagulated  glairy  matter. 

246.  A longitudinal  and  vertical  section  of  two  vertebrae  of  a 

Siren  {Siren  lacertina,  Linn.). 

The  articular  surfaces  of  the  bodies  of  the  vertebrae  are  hollowed 
out  as  in  fish,  but  the  cavities  are  occupied  by  ligamentous  fibres 
disposed  in  concentric  circles  : the  oblique  processes  are  joined  by 
capsular  and  synovial  membranes. 

247.  The  vertebral  column  of  a mature  Human  Foetus*. 

The  ligamentum  commune  anterius  has  been  removed,  to  show 
the  intervertebral  substances,  which  are  composed  of  concentric 

* This  and  the  preceding  preparation  formed  a distinct  group,  in 
the  original  Catalogue,  with  the  title,  “ Articulation  with  Broad  Sur- 
faces and  Capsular  Ligaments,”  in  allusion  to  the  two  kinds  of  joints, 
viz.  between  the  bodies  and  the  oblique  processes  of  the  vertebrae. 
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ligamentous  fibres,  passing  between  and  connecting  the  whole  of 
the  articular  surfaces  of  the  bodies  of  the  vertebrae,  as  is  exhibited 
in  the  preceding  specimens.  The  oblique  processes  are  connected 
by  another  mode  of  articulation  [see  the  following  sub-series], 
where  opposed  cartilaginous  articular  surfaces  are  simply  in  con- 
tact, being  connected  to  each  other  by  a capsular  ligament  and 
synovial  membrane. 

The  pleurapophysis  has  been  preserved  on  the  left  side  of  the 
seventh  cervical  vertebra.  The  summits  of  the  neurapophyses 
are  joined  by  cartilaginous  rudiments  of  the  neural  spine.  Short 
cartilaginous  pleurapophyses  extend  from  the  diapophyses  of  the 
lumbar  vertebrae.  They  have  begun  to  be  ossified  in  the  first 
three  sacral  vertebrae. 

247  A.  The  vertebral  column  of  a Child,  showing  the  same 
circumstances  as  the  preceding  preparations. 

The  capsule  connecting  the  atlas  and  dentata  is  preserved  and 
laid  open  on  the  right  side,  showing  its  laxity,  so  as  to  allow  of 
the  rotatory  motions  between  these  vertebrae.  The  neurapophyses 
aire  distinct  from  both  the  centrum  and  each  other. — Donor,  Sir 
William  Blizard,  F.R.S. 

248.  A longitudinal  and  vertical  section  of  the  cervical  vertebrae 

of  a Turtle  {Chelone  My  das),  the  bodies  of  which  are 
connected  by  ligamentous  substance  passing  between  the 
whole  of  their  articular  surfaces. 

These  surfaces,  in  the  first,  second  and  third  vertebrae,  are  con- 
vex at  the  anterior  part,  and  concave  at  the  posterior;  in  the  fourth 
they  are  convex  at  both  ends ; the  anterior  surface  of  the  fifth  is 
concave,  the  posterior  plane ; both  surfaces  are  plane  in  the  sixth  ; 
but  the  posterior  surface  of  the  seventh  vertebra  is  convex. 

5.  Joints  with  Synovia  and  Capsular  Ligaments. 

249.  A longitudinal  and  vertical  section  of  the  cervical  vertebrae 

of  a Tortoise,  in  which  the  motions  of  the  neck  are  much 
freer  than  in  the  Turtle ; the  articular  surfaces  of  the 
bodies  of  the  vertebras  being  covered  by  cartilage,  and 
surrounded  by  synovial  membrane. 

The  anterior  surfaces  of  the  first  two  vertebrae  are  convex,  the 
posterior  concave.  The  third  vertebra,  which  is  the  principal 
centre  of  motion  in  the  neck,  has  both  the  articular  surfaces  convex. 
Of  the  remainder,  the  anterior  surfaces  are  concave,  the  posterior 
convex.  The  canal  of  the  spinal  chord  may  be  observed  to  be  the 
widest,  where  the  motion  in  this  part  of  the  spine  is  most  extensive. 
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250.  A longitudinal  and  vertical  section  of  the  vertebral  column 

of  an  Alligator  {Crocodiltis  Indus,  Cuv.). 

The  vertebrae  are  for  the  most  part  united  by  a species  of  enar- 
throsis,  or  ball-and-socket  joint ; the  anterior  surface  being  con- 
cave, the  posterior  convex.  The  exceptions  occur  in  the  atlas  and 
dentata  ; in  the  sacral  vertebrae,  which  are  articulated  together  by 
plane  surfaces ; and  in  the  first  caudal  vertebra,  which  has  both 
its  articular  surfaces  convex. 

250  A.  A longitudinal  and  vertical  section  of  the  anterior  part 
of  the  vertebral  column  of  a large  Serpent  [Python  Tigris, 
Daudin). 

The  bodies  of  the  vertebrae  are  joined  by  a very  regular  and 
complete  enarthrosis  ; the  posterior  part  of  each  vertebra  present- 
ing a smooth  hemispherical  tubercle,  which  is  received  into  a 
corresponding  cavity  in  the  anterior  part  of  the  vertebra  that 
succeeds  it. — Prepared  in  1831. 

250  B.  The  counterpart  of  the  preceding  preparation. — Pre- 
pared in  1831. 

250  c.  A longitudinal  and  transverse  section  of  the  bodies  of 
the  vertebras  of  a large  Serpent  [Python  Tigris,  Daudin), 
exhibiting  the  forms  of  their  articular  surfaces. — Prepared 
in  1831. 

251.  A longitudinal  section  of  two  cervical  vertebrae  of  an  Os- 

trich [Struthio  Camelus),  exposing  the  cavity  of  the  ball- 
and-socket  joint  which  unites  these  vertebrae ; but  here, 
the  anterior  surface  is  convex,  the  posterior  concave. 

252.  A longitudinal  section  of  two  anterior  dorsal  vertebras  of 

the  Ostrich,  the  bodies  of  which  are  articulated  by  a 
capsular  ligament,  as  in  the  preceding  specimen,  but  the 
articular  surfaces  approach  nearer  to  a ginglymoid 
joint. 

The  canal  for  the  passage  of  the  medulla  spinalis  is  enlarged 
near  the  articulation,  to  prevent  its  being  compressed  in  the  mo- 
tions of  that  part  of  the  spine. 

253.  A dorsal  vertebra,  and  the  vertebral  extremity  of  a rib  of 

an  Ostrich,  showing  that  the  latter  is  articulated  by  di- 
stinct capsular  ligaments  to  two  different  parts  of  the 
vertebra;  viz.  the  parapophysis  below,  and  the  diapo- 
physis above.  The  orifice  for  the  admission  of  air  into 
the  rib  may  be  observed  in  the  angle  of  the  neck  and 
tubercle. 
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254.  A portion  of  the  sternum  and  the  sternal  extremity  of  the 

rib  of  an  Ostrich,  showing  that  this  part  is  also  articulated 
by  distinct  capsules  to  two  points  of  the  sternum.  The 
sternal  and  vertebral  portions  of  the  rib  are  also  ai’ticu- 
lated  by  a synovial  capsule. 

255.  The  parts  constituting  the  left  Human  shoulder-joint. 

The  capsular  ligament  is  laid  open  to  expose  the  head  of  the 
humerus,  and  the  tendon  of  the  long  head  of  the  biceps  muscle 
passing  along  the  upper  part  of  the  articular  cavity,  and  attached 
to  the  marginal  ligament  of  the  glenoid  cavity  of  the  scapula. 
The  section  of  the  capsular  ligament  shows  it's  relative  thickness 
at  the  upper  and  lower  part. 

255  A.  The  os  innominatum  and  femur  of  a large  Tortoise  [Tes-- 
tudo  Indica,  Vosmaer). 

The  hip-joint  is  laid  o])en  to  show  that  the  ligamentum  teres  is 
deficient.  This  simple  form  of  joint  obtains  at  the  hip  in  all  the 
Chelonian  reptiles. — Prepared  andPresented  by  W.  Clift, Esq., F.R.S. 

255  B.  The  left  os  innominatum  and  femur  of  a Seal  {Phoca 
vitulina,  Linn.). 

The  capsule  of  the  hip-joint  is  partly  removed,  and  the  head  of 
the  thigh-bone  turned  out  of  the  cotyloid  cavity,  showing  it  to  be 
quite  smooth,  without  any  depression  for  a ligamentum  teres, 
which  is  deficient  in  this  animal*  : the  cotyloid  cavity  has,  how- 
ever, the  usual  notch  and  depression,  the  latter  being  filled  with 
the  fatty  membranous  substance  called  Gland  of  Havers. — Pre- 
pared in  1831. 

255  c.  The  right  os  innominatum,  os  marsupiale,  and  posterior 
extremity,  with  a section  of  the  lumbar,  sacral,  and  part 
of  the  caudal  vertebrae,  of  the  Ornithorhynchus  para- 
doxus. 

The  anterior  part  of  the  capsule  of  the  hip-joint  is  turned  down, 
to  expose  the  head  of  the  thigh-bone,  and  the  cotyloid  cavity,  and 
to  show  that  the  ligamentum  teres  is  deficient  in  this  species. — 
Prepared  in  1831. 

255  D.  The  right  os  innominatum,  os  marsupiale,  and  femur  of 
the  Echidna  Hystrix. 

The  capsule  of  the  hip-joint  is  turned  down,  and  the  head  of 
the  femur  turned  out  of  the  cotyloid  cavity,  to  show  a similar  de- 


* On  examining  the  head  of  the  thigh-bone  in  another  species  of 
Seal,  and  in  the  Walrus,  no  depression  for  ligamentum  teres  was  found, 
and  most  probably  it  is  deficient  in  all  this  tribe. 
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ficiency  of  the  ligamentum  teres.  There  are  two  slight  depressions 
in  the  middle  of  the  cartilage  covering  the  head  of  the  femur, 
which  may  have  been  produced  by  pressure  against  the  sides  of 
the  foramen  at  the  back  part  of  the  cotyloid  cavity,  which  is  de- 
ficient at  that  part,  as  it  is  in  birds. — Prepared  in  1831. 

255  E.  The  head  of  the  right  femur  of  an  Elephant  {Elephas 
Indicus,  Cuv.),  three  years  old. 

The  cartilaginous  articular  surface  is  uniformly  smooth,  having 
no  depression  for  the  insertion  of  the  ligamentum  teres,  which  is 
deficient  in  th§  hip-joint  of  this  species  also. — Prepared  in  1831. 

255  F.  The  head  of  the  left  femur  of  the  same  animal. — Prepared 
in  1831. 

255  G.  The  right  os  innominatum  and  femur  of  the  Three-toed 
Sloth  {Bradypus  iridactylns,  Linn.).  The  hip-joint  is 
laid  open  to  show  a similar  deficiency  of  the  ligamentum 
teres. — Preparee^  in  1831. 

255  H.  The  right  os  innominatum  and  femur  of  the  Two-toed 
Sloth  {Bradypus  didactylus,  Linn.).  The  hip-joint  is 
laid  open  to  show  a similar  deficiency  of  the  ligamentum 
teres. — Prepared  in  1831. 

255  I.  The  left  os  innominatum  and  upper  part  of  the  femur, 
with  a section  of  the  lumbar,  sacral,  and  coccygeal  verte- 
brae, of  an  Orang  Utan  [Simia  Satyrus,  Linn.). 

The  hip-joint  is  laid  open,  and  the  head  of  the  thigh-bone  dis- 
located and  turned  forwards,  to  show  its  smooth  and  uniform 
spherical  articular  surface,  having  no  depression  for  a ligamentum 
teres,  which  is  deficient  also  in  this  species. 

The  Simia  Satyrus  exhibits  but  little  agility  while  in  captivity, 
and  is  seldom  observed  to  go  on  all  fours  after  the  manner  of  qua- 
drupeds, or  the  inferior  Simiae  ; but  in  using  its  long  arms  in  pro- 
gressive motion  on  the  ground,  it  supports  itself  on  the  bent  fingers 
as  on  a pair  of  crutches,  and  swings  the  body  forward  between 
them.  The  diminutive  lower  extremities  appear  to  be  especially 
destined  for  the  actions  of  grasping  and  climbing,  and  are  by  no 
means  calculated  to  support  the  body  erect,  although  capable  of 
doing  so  for  a short  time.  The  flexor  muscles  of  the  fingers  of  the 
hinder  hands  have  some  peculiar  modifications  in  their  origins  and 
insertions,  which  well  adapt  them  for  grasping  objects : thus,  the 
muscle  analogous  to  the  Flexor  longus  pollicis  pedis  has  its  origin 
extended  above  the  knee-joint  to  the  outer  condyle  of  the  femur,  in 
the  same  manner  as  the  Flexor  sublimis  of  the  upper  extremity 
passes  over  the  elbow-joint  and  arises  from  the  humerus  : like  it  also. 
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the  above-named  muscle  in  the  lower  extremity  sends  no  tendon 
whatever  to  the  thumb,  but  is  inserted  exclusively  into  the  fingers, 
being  limited  however  to  the  third  and  fourth,  which  are  the  longest 
fingers  of  the  hinder  hand.  This  disposition  of  the  flexor  muscles 
of  the  fingers,  together  with  the  simplicity  of  the  hip-joint,  add 
considerably  to  the  analogy  between  the  upper  and  lower  extremi- 
ties in  this  quadrumanous  animal. — Prepared  in  1831. 

6.  Joints  with  Capsular  and  Inter  articular  Ligaments. 

255  K.  The  right  anterior  extremity  of  a large  Frog  {Rana  pi- 
pienSj  Laurenti). 

The  shoulder-joint  is  laid  open,  and  the  capsule  turned  back,  to 
show  an  interarticulcir  ligament,  passing  from  a depression  in  the 
head  of  the  humerus  to  a depression  in  the  centre  of  the  glenoid 
cavity,  and  attached  also  to  the  inferior  margin  of  that  cavity.  A 
bristle  is  passed  behind  this  ligament : a small  synovial  bag  pro- 
jects into  this  joint  just  above  the  insertion  of  the  ligament. 

This  additional  security  against  dislocation  of  the  shoulder-joint 
appears  to  be  necessary  in  the  frog,  to  obviate  the  effects  of  the 
shock,  or  impulse,  which  the  anterior  extremities  receive  when  the 
animal  alights  from  a leap. — Prepared  in  1831. 

256.  The  parts  constituting  the  Human  hip-joint  of  the  right 
side. 

The  anterior  part  of  the  capsular  ligament  is  turned  back  to 
show  the  extent  to  which  the  synovial  membrane  is  reflected  over 
the  anterior  part  of  the  neck  of  the  thigh-bone ; the  thickness  of 
the  ligamentous  part  of  the  capsule  is  also  shown  by  the  section. 
In  the  cotyloid  cavity  may  be  observed  the  ligamentum  teres,  round 
which  a bristle  is  tied,  and  the  depression  containing  the  fatty  and 
synovial  substance  commonly  called  the  Gland  of  Havers. 

257*  A dorsal  vertebra,  and  the  articular  extremities  of  four  ribs 
of  a Horse  [Equus  Caballus). 

These  are  attached  by  capsular  ligaments  to  the  angles  of  the 
body  of  the  vertebra ; they  have  also  a strong  transverse  ligament 
which  passes  from  the  head  of  one  rib,  behind  the  intervertebral 
substance,  to  the  head  of  the  opposite  rib ; thus  connecting  them 
firmly  to  each  other,  and  to  the  vertebra. 
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7.  Joints  with  Capsular  Ligaments,  and  Inter  articular  Sub- 
stances for  the  adaptation  of  the  different  parts  of  the  Joint 
to  one  another. 

258.  A vertical  and  longitudinal  section  of  part  of  the  lower  jaw 

and  temporal  bone  of  a young  Lion  [Felis  Leo),  exhibit- 
ing the  interarticular  substance  extending  through  the 
whole  of  the  joint,  and  dividing  it  into  two  synovial 
cavities. 

259.  The  corresponding  section  of  the  same  parts,  showing  the 

same  circumstances. 

260.  A vertical  and  transverse  section  of  part  of  the  lower  jaw 

and  temporal  bone  of  a Lion,  showing  the  extent  of  the 
joint  in  that  direction  and  the  form  of  the  interarticular 
substance,  convex  from  side  to  side  above,  concave  below. 

261.  A section  through  the  temporal  bone  and  condyle  of  the 

lower  jaw  of  a Beaver  [Castor  Fiber,  Linn.),  giving  a 
posterior  view  of  the  double  articular  cavity  and  inter- 
mediate substance ; and  showing  that  the  capsular  liga- 
ment between  the  interarticular  substance  and  glenoid 
cavity  is  longer  than  that  between  the  interarticular  sub- 
stance and  condyle  of  the  lower  jaw;  both  of  which, 
therefore,  in  extensive  motions  of  the  jaw  backwards  and 
forwards,  must  move  together  upon  the  temporal  bone. 

262.  The  interarticular  ligamentous  substance  from  the  joint  of 

the  lower  jaw  of  the  Elephant  [Elephas  Indicus).  The 
surface  adapted  to  the  temporal  bone  is  concave  in  the 
lesser  and  convex  in  the  larger  diameter : the  opposite  or 
lower  surface  presents  a deep,  oval  excavation  for  the 
reception  of  the  condyle  of  the  jaw. 

263.  A vertical  section  of  the  interarticular  substance  from  the 

joint  of  the  lower  jaw  of  a younger  Elephant,  showing 
the  degree  of  concavity  on  each  side,  so  well  calculated 
for  adapting  two  convex  surfaces  to  each  other.  A 
bristle  is  placed  in  an  orifice  leading  out  of  the  lower 
cavity,  which  is  probably  the  duct  of  a gland. 

264.  The  counterpart  of  the  preceding  preparation,  divided  hori- 

zontally, and  exhibiting  a disposition  of  the  outer  liga- 
mentous fibres  in  concentric  circles,  similar  to  the  inter- 
vertebral substances  of  the  spine. 

265.  A vertical  section  of  part  of  the  temporal  bone  and  ramus 
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of  the  lower  jaw  of  a Human  subject,  exhibiting  the 
forms  of  the  glenoid  and  condyloid  articular  cavities,  and 
of  the  intermediate  fibrous  cartilage. 

"Just  under  the  beginning  of  the  zygomatic  process  of  each 
temporal  hone,  before  the  external  meatus  auditorius,  an  oblong 
cavity  may  be  observed  ; in  direction,  length,  and  breadth,  in  some 
measure  corresponding  with  the  condyle  of  the  lower  jaw.  Before, 
and  adjoining  to,  this  cavity,  there  is  an  oblong  eminence  placed 
in  the  same  direction,  convex  upon  the  top  in  the  direction  of  its 
shorter  axis,  which  runs  from  behind  forwards  ; and  a little  con- 
cave in  the  direction  of  its  longer  axis,  which  runs  from  within 
outwards.  It  is  a little  broader  at  its  outer  extremity,  as  the 
outer  corresponding  end  of  the  condyle  describes  a larger  circle  in 
its  motion  than  the  inner.  The  surface  of  the  cavity  and  eminence 
is  covered  with  one  continued  smooth  cartilaginous  crust,  which 
is  somewhat  ligamentous,  for  by  putrefaction  it  peels  off,  like  a 
membrane,  with  the  common  periosteum.  Both  the  cavity  and 
eminence  serve  for  the  motion  of  the  condyle  of  the  lower  jaw. 
The  surface  of  the  cavity  is  directed  downward ; that  of  the  emi- 
nence downward  and  backward,  in  such  a manner,  that  a trans- 
verse section  of  both  would  represent  the  italic  letter  f.  Though 
the  eminence  may,  on  a first  view  of  it,  appear  to  project  consider- 
ably below  the  cavity,  yet  a line  drawn  from  the  bottom  of  the 
cavity  to  the  most  depending  part  of  the  eminence  is  almost  hori- 
zontal, and  therefore  nearly  parallel  with  the  line  made  by  the 
grinding  surfaces  of  the  teeth  in  the  upper  jaw ; and  when  we 
consider  the  articulation  farther,  we  shall  find  that  these  two  lines 
are  so  nearly  parallel,  that  the  condyle  moves  almost  directly  for- 
wards in  passing  fi'om  the  cavity  to  the  eminence ; and  the  paral- 
lelism of  the  motion  is  also  preserved  by  the  shape  of  an  interme- 
diate cartilage. 

“ In  this  joint  there  is  a moveable  cartilage,  which,  though 
common  to  both  condyle  and  cavity,  ought  to  be  considered  rather 
as  an  appendage  of  the  former  than  of  the  latter,  being  more  closely 
connected  with  it,  so  as  to  accompany  it  in  its  motion  along  the 
common  surface  of  both  the  cavity  and  eminence.  This  cartilage 
is  nearly  of  the  same  dimensions  with  the  condyle,  which  it  covers  ; 
is  hollowed  on  its  inferior  surface  to  receive  the  condyle : on  its 
upper  surface  it  is  more  unequal,  being  moulded  to  the  cavity  and 
eminence  of  the  articulating  surface  of  the  temporal  bone,  though 
it  is  considerably  less,  and  is  therefore  capable  of  being  moved 
with  the  condyle  from  one  part  of  that  surface  to  another.  Its 
texture  is  ligamento-cartilaginous.  This  moveable  cartilage  is 
connected  with  both  the  condyle  of  the  jaw  and  the  articulating 
surface  of  the  temporal  bone,  by  distinct  ligaments,  arising  from 
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its  edges  all  round.  That  by  which  it  is  attached  to  the  temporal 
bone  is  the  most  free  and  loose ; though  both  ligaments  will  allow 
an  easy  motion,  or  sliding  of  the  cartilage  on  the  respective  sur- 
faces of  the  condyle  and  temporal  bone.  These  attachments  of 
the  cartilage  are  strengthened,  and  the  whole  articulation  secured, 
by  an  external  ligament  which  is  common  to  both,  and  which  is 
fixed  to  the  temporal  bone  and  to  the  neck  of  the  condyle.  On 
the  inner  surface  of  the  ligament  which  attaches  the  cartilage  to 
the  temporal  bone,  and  backwards,  in  the  cavity,  is  placed  what  is 
Commonly  called  the  gland  of  the  joint ; at  least,  the  ligament  is 
there  much  more  vascular  than  at  any  other  part.” — Hunter,  On 
the  Teeth,  4to,  1st  edit.,  1771,  p.  9. 

8.  Joints  with  Capsular  and  Interarticular  Ligaments,  and 
Interarticular  Substances. 

265  A.  The  parts  constituting  the  Human  knee-joint. 

The  patella  and  part  of  the  capsule  are  turned  down  to  show  the 
ligamentum  adiposum  within  the  joint  and  the  anterior  crucial 
ligament ; the  extent  of  the  synovial  membrane  and  the  line  of  its 
reflection  upon  the  condyles  of  the  femur : the  capsule  is  removed 
from  the  posterior  part  of  the  joint  to  show  the  interarticular  semi- 
lunar cartilages  and  the  posterior  crucial  ligament.  The  lateral 
ligaments  and  part  of  the  tendon  of  the  popliteus  are  also  shown. 
— Prepared  in  1831. 

266.  The  interarticular  semilunar  cartilages  from  the  Human 
knee-joint,  injected;  showing  their  transverse  connecting 
ligaments,  and  the  different  character  of  the  upper  and 
lower  parts  for  adapting  a convex  to  a flat  surface. 

267*  A portion  of  the  lower  articulating  extremity  of  a Human 
femur,  showing  the  fibrous  structure  of  the  articular  car- 
tilage, and  the  direction  of  the  fibres  perpendicular  to  the 
surface  from  which  they  arise. 

268.  Another  section  of  the  same  bone  and  cartilage,  showing 
the  same  circumstances. 

“An  articulating  cartilage  is  an  elastic  substance,  uniformly 
compact,  of  a white  colour,  and  somewhat  diaphanous,  having  a 
smooth  polished  surface  covered  with  a membrane  ; harder  and 
more  brittle  than  a ligament,  softer  and  more  pliable  than  a bone. 

“ When  an  articulating  cartilage  is  well-prepared,  it  feels  soft, 
yields  to  the  touch,  but  restores  itself  to  its  former  equality  of 
surface  when  the  pressure  is  taken  off.  This  surface,  when  viewed 
through  a (magnifying)  glass,  appears  like  a piece  of  velvet.  If 
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we  endeavour  to  peel  the  cartilage  off  in  lamellce,  we  find  it  imprac- 
ticable ; but  if  we  use  a certain  degree  of  force,  it  separates  from 
the  bone  in  small  parcels,  and  we  never  find  the  edge  of  the  re- 
maining part  oblique,  but  always  perpendicular  to  the  subjacent 
surface  of  the  bone.  If  we  view  this  edge  through  a glass,  it  ap- 
pears like  the  edge  of  velvet ; a mass  of  short  and  nearly  parallel 
fibres  rising  from  the  bone,  and  terminating  at  the  external  surface 
of  the  cartilage ; and  the  bone  itself  is  planned  out  into  small  cir- 
cular dimples,  where  the  little  bundles  of  the  cartilaginous  fibres 
were  fixed.  Thus  we  may  compare  the  texture  of  a cartilage  to 
the  pile  of  velvet,  its  fibres  rising  up  from  the  bone  as  the  silky 
threads  of  that  rise  from  the  woven  cloth  or  basis.  In  both  sub- 
stances the  short  threads  sink  and  bend  in  waves  upon  being  com- 
pressed ; but  by  the  power  of  elasticity,  recover  their  perpen- 
dicular bearing  as  soon  as  they  are  no  longer  subjected  to  a com- 
pressing force.  If  another  comparison  were  necessary,  we  might 
instance  the  flower  of  any  corymbiferous  plant  where  the  flosculi 
and  stamina  represent  the  little  bundles  of  cartilaginous  fibres, 
and  the  calyx  upon  which  they  are  planted  bears  analogy  to  the 
bone. 

“ Now  these  perpendicular  fibres  make  the  greatest  part  of  the 
cartilaginous  substance ; but  without  doubt  there  are  likewise 
transverse  fibrils  which  connect  them,  and  make  the  whole  a solid 
body,  though  these  last  are  not  easily  seen,  because  being  very 
tender,  they  are  destroyed  in  preparing  the  cartilage. 

“We  are  told  by  anatomists,  that  cartilages  are  covered  with  a 
membrane  named  Perichondrium.  If  they  mean  the  cartilages  of 
the  ribs,  larynx,  ear,  &c.,  there  indeed  such  a membrane  is  very 
conspicuous ; but  the  perichondrium  of  the  smooth  articulating 
cartilages  is  so  fine,  and  firmly  braced  upon  the  surface,  that  there 
is  room  to  doubt  whether  it  has  been  often  demonstrated  or  rightly 
understood. 

“ This  membrane,  however,  I have  raised  in  pretty  large  pieces 
after  macerating,  and  find  it  to  be  a continuation  of  that  fine 
smooth  membrane  that  lines  the  capsular  ligament,  folded  over  the 
end  of  the  bone  from  where  that  ligament  is  inserted.  On  the 
neck  of  the  bone,  or  between  the  insertion  of  the  ligament  and 
border  of  the  cartilage,  it  is  very  conspicuous,  and  may  be  pulled 
up  with  a pair  of  pincers ; but  where  it  covers  the  cartilage,  it 
coheres  to  it  so  closely,  that  it  is  not  to  be  traced  in  the  recent 
subject  without  great  care  and  delicacy.  In  this  particular  it  re- 
sembles that  membrane  which  is  common  to  the  eye-lids  and  the 
fore  part  of  the  eye -ball,  and  which  is  loosely  connected  with  the 
Albuginea,  but  strongly  attached  to  the  Cornea. 

" From  this  description  it  is  plain  that  every  joint  is  invested 
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with  a membrane  which  forms  a complete  bag,  and  gives  a covering 
to  everything  within  the  articulation,  in  the  same  manner  as  the 
PeritoTueum  invests  not  only  the  Parietes  but  the  contents  of  the 
Abdomen” — On  the  Structure  and  Diseases  of  Articulating  Car- 
tilages, by  William  Hunter,  Surgeon  (afterwards  M.D.).  Philos. 
Trans.  1742-3,  xlii.  p.  514, 

269.  The  parts  constituting  the  knee-joint  of  a Calf  {Bos  Tau- 

rus). 

The  patella  is  turned  down,  to  expose  the  anterior  part  of  the 
joint ; and  on  the  opposite  side  the  capsular  ligament  is  removed, 
to  show  the  intervening  semilunar  cartilages  and  crucial  ligaments. 
This  joint  has  in  this  animal  a septum  extending  across  it  (appa- 
rently a greater  development  of  what  is  called  Ligamentum  adipo- 
sum  in  the  human  subject),  which  divides  it  into  an  anterior  and 
posterior  cavity. 

270.  A vertical  section  of  the  parts  constituting  the  knee-joint 

of  the  same  animal,  showing  the  intermediate  substance 
which  unites  the  femur  and  tibia,  producing  a distinct 
anterior  cavity  between  the  patella  and  condyle  of  the 
femur,  and  a posterior  one  between  the  condyle  and  head 
of  the  tibia. 

271.  The  counterpart  of  the  preceding  preparation. 

271  A.  The  parts  constituting  the  knee-joint  of  the  Ornitho- 
rhynchus  paradoxus. 

The  articular  cavity  is  divided  into  two  compartments  by  a con- 
tinuation and  extension  of  the  ligamentum  adiposum  from  the  back 
of  the  patella  to  the  crucial  ligaments ; there  being  one  synovial 
cavity  common  to  the  patella  and  anterior  part  of  the  femur,  with 
the  internal  condyle  and  tibia,  containing  the  internal  semilunar 
cartilage ; and  a second  common  to  the  external  condyle  of  the 
femur  and  tibia,  with  the  head  of  the  fibula,  in  which  is  contained 
the  external  semilunar  cartilage. — Prepared  in  1831. 

272.  The  parts  constituting  the  knee-joint  of  an  Ostrich  {Stru- 

thio  Camelus)^  injected. 

A section  has  been  made  through  the  patella,  and  the  anterior 
part  of  the  joint  is  laid  open  to  show  the  crucial  ligaments,  and  a 
very  large  tendon  passing  through  the  joint  to  be  attached  to  the 
front  of  the  external  condyle  : also  a tendon  passing  through  a 
synovial  sheath  in  the  ligament  of  the  patella,  in  an  oblique  direc- 
tion from  the  femur  to  the  tibia.  Posteriorly,  the  capsular  liga- 
ment is  removed,  to  show  the  semilunar  cartilages  and  the  ligament 
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connecting  the  external  one  to  the  head  of  the  fibula,  which  in  this 
class  of  animals  is  articulated  with  the  external  condyle  of  the 
femur,  and  forms  part  of  the  knee-joint. 

The  blood-vessels  upon  the  inner  condyle  are  successfully  filled, 
and  exhibit  numerous  mutual  anastomoses  as  they  approach  the 
articular  cartilage,  forming  what  Dr.  Hunter  termed  “the  Cir- 
culus  Articuli  vasculosus ; the  vascular  border  of  the  joint.” 


Series  XII.  Mechanical  Contrivances  by  which 
the  Powers  of  the  Muscles  are  augmented. 

“ In  the  formation  of  many  parts  of  the  body,  neat- 
ness is  a principal  object,  as  is  visible  not  only  in  the 
external  form  of  the  limb,  but  in  the  parts  constructed 
for  motion ; as  in  the  formation  of  the  bones  and  their 
situation  with  respect  to  one  another,  and  the  mode  of 
removing  the  inserted  tendon  (when  too  close  to  the 
centre  of  motion  to  produce  a sufficient  effect)  a little 
further  off,  by  means  of  little  moveable  bones  called 
Patellae,  or  Sesamoid  bones,  as  in  the  knee,  first  joints 
of  the  thumb,  and  great  toe ; and  where  this  construction 
would  be  clumsy  and  inconvenient,  as  in  the  fingers  and 
lesser  toes,  the  two  tendons  which  are  obliged  to  pass 
along  these  parts  to  their  insertions  at  the  second  and 
third  joints,  are  so  disposed  in  their  course,  that  the  pro- 
fundus, or  one  nearest  to  the  bone,  acts  as  a patella  to 
the  other,  keeping  it  at  a distance  from  the  centre  of 
motion  equal  to  its  own  thickness  ; and  the  sublimis,  or 
upper  one,  is  obliged  to  split  into  two,  near  its  termina- 
tion, before  it  can  be  inserted  into  the  second  bone.  The 
advantage  gained  by  this  construction  is,  that  the  tendon 
of  the  muscle  employed  in  the  greatest  action  is  removed 
further  from  the  centre  of  motion  than  it  otherwise  could 
be,  and  from  which  the  other  sustains  no  disadvantage.” 
— John  Hunter,  MS.  Croonian  Lectures. 

1.  By  the  Mode  of  Insertion. 

273.  A vertical  section  of  the  articular  extremities  of  the  Human 
humerus  and  ulna,  showing  the  trochlea  of  the  former 
bone  to  which  the  articular  cavity  of  the  latter  is  adapted, 
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and  the  mode  in  which  the  power  of  the  triceps  brachii 
is  increased  by  the  projection  of  the  olecranon,  its  point 
of  insertion,  beyond  the  centre  of  motion. 

273  A.  A vertical  section  of  the  foot  of  a Child,  showing  the  in- 
sertion of  the  tendo  Achillis  at  the  inferior  part  of  the 
os  calcis,  a bursa  mucosa  being  interposed  as  it  passes 
over  the  back  part  of  the  same  bone. — Prepared  in  1831. 

2.  By  the  Interposition  of  Tendons  and  Ligaments. 

273  B.  The  middle  finger  and  a longitudinal  section  of  the  fore 
finger  of  the  Human  subject. 

In  the  former  the  flexor  tendons  are  exposed,  to  show  the  per- 
forans  tendon  acting  as  a patella  to  the  perforatus  as  it  passes  over 
the  first  joint  of  the  finger,  and  being  itself  removed  from  the 
centre  of  motion  by  the  interposition  of  the  perforatus  tendon  at 
the  second  joint.  In  the  section  of  the  index  finger  may  be  ob- 
served an  additional  contrivance  for  the  same  purpose,  viz.  the  in- 
terposition of  a ligamentous  substance  at  the  second  and  third 
joints,  between  the  flexor  tendons  and  the  centres  of  motion. — 
Prepared  in  1831. 

274.  Portions  of  tendons  from  an  Ostrich  {Struthio  Camelus), 

showung  two  passing  through  a sheath  formed  by  a third ; 
which,  intervening  between  them  and  the  centre  of  mo- 
tion, acts  as  a patella  to  them,  in  the  manner  exhibited 
in  the  preceding  preparation. 

275.  The  parts  constituting  the  tarsal  joint  of  an  Ostrich. 

The  flexor  tendons  of  the  toes  pass  through  a sheath  in  the  ex- 
tensor tendon  of  the  tarsus,  which  is  considerably  thickened  at 
that  part ; and  while  it  securely  retains  them  in  their  proper  situ- 
ation, removes  them  further  from  the  centre  of  motion  at  that 
joint,  and  augments  the  lever  of  the  moving  power. 

275  A.  The  tendons  and  ligaments  of  the  tibio-tarsal  joint  of  the 
Ostrich  : the  thickened  and  extensor  tendon  has  been  re- 
moved to  show  the  interarticular  cartilage  at  the  back 
part  of  the  joint. — Prepared  in  1844. 

275  B.  The  tendons  and  ligaments  of  the  joints  of  the  toes  of  the 
Ostrich.  The  sheath  of  the  flexor  tendons  is  of  extra- 
ordinary thickness  behind  the  metatarso-phalangeal  joint. 
— Prepared  in  1844. 
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276.  A vertical  section  of  the  metatarsal  bone  and  phalanges  of 
the  greater  toe  of  an  Ostrich,  and  of  their  flexor  tendons. 

Each  bone  has  its  proper  tendon  inserted  into  it,  which  forms  a 
sheath  for  the  tendon  of  the  succeeding  phalanx  : and  on  the  plantar 
aspect  of  each  joint  is  situated  a ligamentous  substance  (analogous 
to  those  in  the  human  finger),  forming  part  of  that  joint,  and 
playing  on  an  articular  surface  in  the  lower  extremity  of  the  supe- 
rior bone.  These  act  like  patellae,  removing  the  flexor  tendons 
further  from  the  centres  of  motion  of  their  respective  joints,  and 
forming  so  many  elastic  cushions  to  protect  the  joints,  and  obviate 
the  effects,  by  diffusing  the  forces,  of  pressure  and  percussion. 

276  A.  The  hinder  extremity  of  a large  Frog  [Rana  pipiens, 
Laurentt),  showing  that  the  muscles  which  bend  the 
tarsus  arise  from  the  front  part  of  the  condyle  of  the 
femur,  and  pass  over  the  knee-joint.  A large  bristle  is 
placed  under  the  tendon  of  the  tibialis  anticus.  These 
tendons  serve,  in  some  degree,  to  remove  the  extensor 
tendon  of  the  leg  from  the  centre  of  motion,  for  it  con- 
tains neither  a patella  nor  sesamoid  bone  in  this  order  of 
animals. — Prepared  in  1831. 

276  B.  The  anterior  extremity  of  the  same  animal  as  the  pre- 
ceding, showing  that  the  tendon  of  the  extensor  cubiti  is 
thickened  as  it  passes  over  the  elbow-joint ; that  it  plays 
on  a convexity  at  the  lower  and  back  part  of  the  humerus, 
and  acts  as  a substitute  for  the  olecranon. — Prepared  in 
1831. 


3.  By  means  of  Sesamoid  Bones. 

276  c.  The  anterior  extremity  of  a Surinam  Toad  {Rana  Pipay 
Linn.),  showing  a sesamoid  bone  interposed  like  a patella 
between  the  tendon  of  the  extensor  cubiti  and  the  elbow- 
joint. — Prepared  in  1831. 

277*  A vertical  section  of  the  Human  tibia  and  patella,  and  of 
the  tendon  of  the  extensors  of  the  leg,  showing  the  di- 
stance to  which  the  tendon  is  removed  from  the  centre 
of  motion  by  the  interposition  of  the  latter  bone. 

278.  The  corresponding  section  of  the  same  parts.  These  sec- 
tions also  show  the  mode  of  attachment  of  tendons  to 
bone ; not  immediately  into  the  substance  of  the  bone, 
but  into  the  periosteum. 
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279.  A vertical  section  of  the  fore-foot  of  a Horse  [Equus 
Caballus). 

In  this  are  illustrated  all  the  preceding  contrivances  for  aug- 
menting the  moving  powers,  and  diffusing  the  concentrated  forces 
of  pressure  and  percussion.  To  attain  the  first  of  these  purposes, 
the  posterior  projecting  process  of  the  small  pastern  bone,  like  an 
olecranon,  affords  a more  advantageous  insertion  to  the  flexor  per- 
foratus,  the  tendon  of  which  acts  also  as  a patella  to  the  tendon 
which  passes  behind  it ; and  this  again  has  the  sesamoid  or  nut- 
bone  (os  naviculare)  interposed  between  it  and  the  last  joint,  before 
it  is  ultimately  inserted  into  the  coffin  bone  or  terminal  phalanx  : — 
for  the  second  purpose  may  be  observed  the  interposition  of  that 
peculiar  substance  called  the  fatty  frog  ; and  the  disposition  of  the 
fibres  of  the  hoof,  like  those  of  articulating  cartilage,  perpendicular 
to  the  direction  of  the  compressing  forces. 


Series  XIII.  The  various  Or2:ans  for  Pro- 

O 

gressive  Motion. 

I may  be  allowed  to  observe,  previous  to  entering 

upon  the  mechanical  motions  produced  by  the  muscles  in 
an  animal  body,  that,  without  resistance,  the  progressive 
motions  of  animals  could  not  take  place  ; for  although  a 
muscle  has  the  power  of  contracting  in  itself,  and  is  ca- 
pable of  moving  all  its  different  parts  upon  itself,  it  cannot, 
however,  move  any  other  part  without  having  a fixed 
point  to  move  from,  w^hich  must  be  the  greatest  point  of 
resistance.  There  is  a fixed  point,  therefore,  in  every 
animal,  from  which  the  parts  of  the  body  take  their  prin- 
cipal motions.  This  point,  in  the  human  body,  seems  to 
be  the  joints  of  the  thigh  bones ; w-hich  point,  being  in 
the  middle  of  the  body,  must  be  common  to  the  extremi- 
ties. We  see,  therefore,  that  the  body  either  moves  upon 
the  legs,  or  the  legs  move  on  the  body  or  trunk : besides 
this  there  are  many  other  fixed  points ; so  that  the  body 
is  to  be  looked  upon  as-’a  chain  of  joints,  whose  general 
centre  of  motion  is  in  the  joints  of  the  thigh ; but  each 
particular  one  has  its  fulcrum,  or  centre  of  motibn,  which 
is  always  on  that  side  next  to  the  first  or  general  centre 
of  motion  of  the  whole : by  which  means  the  smaller 
moves  upon  the  greater,  as  the  toe  upon  the  foot,  the 
foot  upon  the  leg,  the  leg  upon  the  thigh,  and  the  thigh 
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upon  the  body.  The  same  also  in  the  arms,  the  wings 
of  birds,  the  tails  of  fishes,  the  oars  of  a boat,  &c. 

“ These  motions  can  be,  and  often  are,  inverted  ; as  the 
thigh  moving  upon  the  leg,  the  body  upon  the  thigh  ; or 
in  birds,  the  body  upon  the  wing,  &c. : but  then  the 
smaller  must  be  made  the  fixed  point,  which  cannot  be 
without  external  resistance. 

“ It  is  the  inverted  motions,  then,  which  produce  the 
progressive ; but  it  is  necessary,  for  the  production  of  a 
succession  of  them,  to  bring  in  also  the  motion  of  smaller 
parts  upon  greater ; the  two  kinds  of  motion  are  therefore 
acting  alternately  whenever  the  progressive  motion  is 
carried  beyond  the  first  action. 

“ All  animals  which  move  upon  the  surface  of  the  earth 
have  that  surface  for  their  point  of  resistance : birds  are 
supported  and  propelled  in  their  flight  by  the  air ; and 
fishes,  as  also  boats,  by  the  resistance  of  the  water.” — 
Jolm  Hunter,  MS.  Croonian  Lectures. 

1.  Progressive  Motion  in  Water. 

a.  Fins  of  Fishes. 

279  A.  The  scapular  arch  and  other  cartilages  of  the  pectoral 
fins  of  a Piked  Dog-fish  [Spinax  Acanthias,  Cuv.).  On 
the  right  side  are  preserved  some  of  the  transparent  horny 
filaments  or  bristle-like  appendages  that  support  the  ex- 
treme edges  of  the  membrane  of  the  fin. — Donor,  W. 
Clift,  Esq.,  F.R.S. 

279  B.  The  pelvic  cartilages  and  fin-rays  of  the  Piked  Dog-fish. 
— Donor,  W.  Clift,  Esq.,  F.R.S. 

279  c.  The  vertebrae  and  spinous  processes  which  support  the 
caudal  fin  of  the  Piked  Dog-fish. — Donor,  W.  Clift,  Esq., 
F.R.S. 

279  D.  A similar  preparation,  showing  in  addition  the  transpa- 
rent horny  filaments  which  support  the  extreme  edges  of 
the  membrane  of  the  fin. 

The  tail  is  the  chief  locomotive  organ  in  fish,  which  impel  them- 
selves forwards  by  giving  sudden  and  powerful  lateral  strokes  to 
the  water,  bending  the  tail  in  two  different  directions ; the  other 
fins  act  chiefly  as  librators. — Donor,  W.  Clift,  Esq.,  F.R.S. 

b.  Webbed  Feet. 

280.  The  fore  and  hind  foot  of  the  American  Bull-Frog  (Bana 
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pipiens,  Linn.),  Between  the  toes  of  the  hind  foot  a 
membrane  or  web  is  extended  to  the  last  phalanx : this 
is  employed  in  swimming,  after  the  manner  of  an  oar, 
striking  the  water  by  a broad  extended  surface. 

281.  The  webbed  feet  of  the  Red-breasted  Goosander  {Mergus 

Serrator,  Linn.).  The  hinder  toe  is  provided,  on  the 
inner  side,  with  a fin-like  process  of  integument. 

281  A.  The  fore-foot  of  the  Omithorhynchus  paradoxus,  in  w^hich 

the  natatorial  membrane  is  continued  for  some  distance 
beyond  the  extremities  of  the  toes,  and  is  gathered  into 
folds  at  each  toe,  which  folds  are  concave  towards  the 
palm,  and  are  supported  behind  by  the  strong  elongated 
claws  ; a form  of  surface  admirably  adapted  for  striking 
the  water  with  effect. — Prepared  in  1831. 

2.  Progressive  Motion  in  Air. 

282.  A Flying-fish  {Exocoetus  volitans,  Linn.).  The  pectoral 

fin  on  one  side  is  partially  expanded,  showing  its  great 
extent  of  surface,  which  enables  the  animal  to  support 
itself  in  air  for  a short  time  after  the  body  has  received 
the  impulse  for  motion  at  leaving  the  water. 

282  A.  A Flying  Lizard  {Draco  viridis,  Daudin),  in  which  a 

considerable  fold  of  integument  is  produced  laterally  from 
the  sides  of  the  body,  forming  a parachute  which  sup- 
ports the  animal  in  the  air,  and  enables  it  to  leap  to  a 
considerable  distance  from  bough  to  bough.  The  mem- 
brane is  supported  by  five  elongated  spurious  ribs  on 
each  side ; the  first  of  which  has  a muscle  extending  and 
attached  to  its  whole  length,  which  draws  it  forward, 
when  the  rest  follow,  and  the  membrane  is  expanded. 
A bristle  is  placed  beneath  this  muscle. — Prepared  in 
1831. 

282  B.  A Horse-shoe  Bat  (Rhinolophus  bihastatus,  Geoff.),  with 
the  left  wing  expanded.  This,  as  in  the  preceding  speci- 
men, is  formed  by  a fold  of  the  common  integument,  but 
is  supported  by  the  bones  of  the  anterior  extremity  ; the 
metacarpal  bones  and  phalanges  being  remarkably  elon- 
gated for  that  purpose.  The  pectoralis  muscle  and  biceps 
flexor  cubiti  are  dissected.  A bristle  is  placed  beneath 
the  former. — Prepared  in  1831. 
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282  c.  A Humming-bird  [Trochilus),  with  the  wings  extended, 
and  the  pectoralis  muscle  of  one  side  exposed,  which  in 
this  genus  is  remarkably  powerful,  and  the  keel  of  the 
sternum  proportionately  deep.  As  in  all  birds  of  great 
powers  of  flight,  the  first  primary  or  digital  quill-feather 
is  the  longest. — Prepared  in  1831. 

3.  Progressive  Motion  on  Land. 
a.  Structures  for  Creeping. 

282  D.  A portion  of  the  vertebral  column,  with  the  ribs  attached, 
of  a large  Serpent  [Python  Tigris j Daud.). 

The  ribs  are  articulated  to  the  transverse  processes  of  the  ver- 
tebrae by  shallow  ginglymoid  joints,  which  admit  of  their  being 
moved  forwards  and  backwards  on  an  axis  passing  perpendicularly 
through  the  joint.  The  ligaments,  independent  of  the  articular 
capsule,  are  so  disposed  as  to  limit  the  motions  of  the  ribs  to  these 
directions  : they  are  two  in  number  ; one  is  situated  below  the  joint, 
which  passes  from  the  head  of  the  rib  to  the  transverse  process, 
and  thence  is  continued  to  the  capsule  of  the  intervertebral  articu- 
lation ; the  other  strengthens  the  upper  part  of  the  joint,  and 
connects  the  neck  of  the  rib  to  the  transverse  process. 

The  influence  of  the  ribs  in  the  progressive  motion  of  serpents 
appears  first  to  have  been  observed  by  Sir  Joseph  Banks,  who,  in 
a large  Coluber,  saw  them  brought  forward  in  succession,  like  the 
feet  of  a Centipede,  as  it  moved  along  the  floor  of  the  room,  and 
the  motions  could  be  distinctly  felt  in  their  extremities  when  the 
hand  was  laid  flat  under  the  belly  of  the  animal. 

The  muscles  which  produce  these  motions  in  the  ribs  were  in 
consequence  examined  in  a Boa  Constrictor,  or  Python,  and  are 
described  by  Sir  Everard  Home,  and  figured  in  the  Philosophical 
Transactions,  1812,  cii.  p.  163.  In  the  two  following  preparations 
they  are  shown  in  another  genus  of  Serpent. — Prepared  in  1831. 

282  E.  A portion  of  the  body  of  the  Hooded  Snake  [Naja  tri- 
pudians,  Merrem),  in  which  the  muscles  moving  the 
vertebrae  and  ribs  are  dissected  and  exposed. 

The  muscular  columns  on  each  side  of  the  spine  are  analogous 
to  those  deeper  seated  muscles  of  the  back,  which  appear  after  re- 
moving the  CucuUaris  and  Latissimus  dorsi  in  the  higher  animals 
that  possess  extremities  for  locomotion. 

The  mesial  column  (Semispinalis  et  Spinalis  dorsi)  arises  by  two 
series  of  origins ; one  series  from  the  roots  of  the  spinous  processes, 
the  other  by  short  tendons  from  the  transverse  processes : the 
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fibres  pass  forwards,  coalesce  after  the  manner  of  a penniform 
muscle,  and  terminate  in  long  tendons  which  are  attached  to  the 
summits  of  the  spines.  Two  bristles  are  interposed  between  this 
muscle  and  the  spines  of  the  vertebra  on  the  right  side  of  the  pre- 
paration. The  column  external  to  the  preceding  (Longissimus 
dorsi}  arises  by  a series  of  fleshy  origins  from  the  transverse  pro- 
cesses ; the  fibres  pass  forwards  and  outwards,  are  attached  to  the 
spinous  processes  by  the  medium  of  the  fascia  covering  the  pre- 
ceding muscle,  and  ultimately  are  inserted  into  the  occiput. 

The  third  column  originates  from  the  fascia  separating  it  from 
the  preceding,  and  detaches,  from  its  outer  edge,  long  and  delicate 
tendons  which  run  forwards  to  be  inserted  into  the  ribs  about  half 
an  inch  from  their  vertebral  extremities,  presenting  a striking  ana- 
logy to  the  Sacro-lumbalis.  This  is  shown  more  distinctly  on  the 
left  side  of  the  preparation,  the  fleshy  column  being  raised  by  a 
bristle. 

On  removing  the  Semi-spinalis  dorsi  (which  has  been  done  on 
the  left  side  of  the  spine),  muscles  are  seen  running  obliquely  be- 
tween the  transverse  and  spinous  processes,  and  filling  up  the 
interspace  between  them,  like  the  Multifidus  spince  ; and  beneath 
these,  Musculi  Interspimles  et  Intertransversales  are  situated. 

External  to  the  Multifidus  spinae  is  a series  of  short  and  strong 
oblique  muscles,  which,  like  the  Levatores  costarum  breviores,  arise 
from  the  transverse  processes,  and  are  respectively  inserted  into 
the  rib  attached  to  the  succeeding  vertebra.  Where  these  are 
inserted,  longer  muscles  {Pratrahentes  costarum)  arise,  which  run 
more  obliquely  backwards,  each  of  which  terminates  in  the  eighth 
rib  beyond  that  from  which  it  arose,  but  is  also  inserted  into  all 
the  intermediate  ribs,  and  is  closely  connected  to  the  intercostales. 
There  is  an  appearance  of  a division  of  these  long  muscles  into  an 
upper  and  a lower  portion  by  a middle  transverse  line,  and  these 
divisions  are  described  as  distinct  muscles  by  Sir  Everard  Home  in 
a large  Coluber,  but  the  two  portions  are  strictly  continuous  in 
this  species.  The  intercostales,  which  are  hardly  distinct  from  the 
preceding,  have  their  direction  downwards  and  backwards,  and 
are  continued  to  the  extremities  of  the  ribs. 

In  this  preparation  are  also  preserved  portions  of  the  two  series 
of  muscles  which  connect  the  integument  to  the  ribs.  Those  of 
the  upper  series,  squamo-costales,  arise  from  the  ribs,  where  the 
Levatores  costarum  are  inserted,  pass  obliquely  backwards,  and 
are  inserted  at  a little  distance  above  the  scuta : the  lower  muscles, 
scuto-costales,  arise  from  the  extremities  of  the  ribs,  and  pass  for- 
wards to  be  inserted  into  the  base  of  each  scutum. 

The  actions  of  these  several  muscles  are  sufficiently  obvious  on 
inspecting  the  preparation. — Prepared  in  1831. 


282  F.  A portion  of  the  body  of  the  Hooded  Snake,  in  wliicii 
the  internal  muscles  of  the  vertebras  and  ribs  are  dissected 
and  exposed. 

The  muscles  on  the  inferior  surface  of  the  spine  are  peculiarly 
developed  ; they  arise  from  the  transverse  processes,  and  converge 
forwards  to  be  inserted  into  the  inferior  spinous  processes  of  the 
vertebrae.  External  to  these  are  situated  the  Retrahentes  costarum, 
which  arise  from  the  lower  part  of  the  transverse  processes,  and 
after  passing  obliquely  forward  over  three  ribs,  are  respectively 
inserted  into  the  fourth.  Where  these  muscles  are  inserted,  the 
Transversalis  abdominis  takes  its  serrated  origin  : its  fibres  descend 
obliquely  forwards  and  terminate  with  those  of  the  opposite  side, 
in  a common  middle  tendon,  which  closely  adheres  to  the  middle 
of  the  scuta. 

On  removing  the  Retrahentes  costarum,  there  appears  a stratum 
of  short  muscles  which  arise  respectively  from  the  head  of  one 
rib,  and  run  obliquely  backwards  to  be  inserted  into  the  next  rib. 

On  removing  the  Transversalis  abdominis,  there  appears  a stra- 
tum of  flat  and  broad  muscles  analogous  to  those  which  Winslow 
has  termed  Sub- costales  in  the  human  subject ; they  arise  from  the 
ribs  where  the  Retrahentes  costarum  are  inserted ; pass  obliquely 
downwards  and  forwards  over  one  rib,  to  be  respectively  inserted 
in  the  next. 

The  cutaneous  muscles  seen  in  this  preparation  pass  from  the 
middle  aponeurotic  line  to  the  scuta. — Prepared  in  1831. 

4.  Structures  for  Burrowing. 

282  G.  The  anterior  half  of  the  body  of  a Mole  {Talpa  Europwa, 
Linn.),  in  which  the  diaphragm  and  principal  muscles 
of  the  right  extremity  are  dissected  and  exposed. — Pre- 
pared in  1831. 

82  H.  The  right  tibia  and  fibula  of  the  Koala  {Phascolarctos 
fuscus,  Desm.),  with  the  interosseous  muscle. — Donor, 
Sir  Everard  Home. 

“ There  is  no  patella,  but  the  tendon  of  the  extensor  muscles  of 
the  leg,  where  that  bone  is  usually  situated,  is  much  thickened. 
The  fibula  is  proportionally  larger  than  in  most  animals.  At  the 
upper  extremity  it  is  broad,  and  has  two  distinct  articulating  sur- 
faces ; the  anterior  of  which  is  articulated  to  the  tibia,  and  the  pos- 
terior to  a small  bone  of  a pyramidal  shape,  which  is  connected  to 
the  tendon  of  the  external  head  of  the  gastrocnemius  muscle,  like 
a sesamoid  bone.  The  lower  extremity  of  the  fibula  is  large,  and 
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forms  about  half  of  the  articulating  surface  for  receiving  the  tarsus 
at  the  ankle.  An  inter- articular  cartilage  is  here  interposed 
between  the  tibia  and  the  fibula,  and  another  between  the  fibula 
and  the  tarsus. 

“ The  fibula  has  a slight  degree  of  motion  on  the  tibia  on  its 
upper  end,  and  a half  rotatory  motion  on  it  at  its  lower  end. 
Between  the  two  bones  is  a strong  muscle,  which  passes  from  the 
one  to  the  other  throughout  their  whole  length ; their  fibres  have 
their  origin  from  the  inner  edge  of  the  fibula,  and  pass  obliquely 
inward  and  downward  to  be  inserted  into  the  opposite  surface  of 
the  tibia.  When  this  muscle  contracts,  it  pulls  the  fibula  forwards, 
and  produces  a degree  of  rotation  on  the  tibia  which  turns  the  toes 
inwards.  The  anterior  surface  of  the  muscle  is  covered  by  a thin 
fascia  or  interosseous  ligament ; and  there  is  another  fascia  less 
complete  on  its  posterior  surface.  The  muscle  of  the  leg  corre- 
sponding to  the  biceps  flexor  of  the  human  body  is  inserted  into 
the  posterior  part  of  the  fibula,  and  is  an  antagonist  to  the  muscle 
just  described.  Its  action  brings  the  toes  back  to  a straight  line, 
but  does  not  turn  them  outwards.” — Home,  Lectures  on  Compar. 
Anat.  i.  p.  133. 

282  I.  The  left  anterior  extremity  of  the  Echidna  Hystrix,  which 
exhibits  in  a marked  degree  all  the  peculiarities  connected 
with  fossorial  habits ; viz.  a broad  extended  palm,  and 
strong  trowel-like  nails,  powerfully  developed  muscles  of 
the  extremity,  especially  those  of  the  hand,  and  a peculiar 
form  of  the  humerus  to  afford  them  advantageous  and 
extensive  attachments ; the  condyles  in  this  instance 
being  so  far  produced  in  the  lateral  direction  that  the 
breadth  of  the  bone  at  this  part  equals  its  length. — Pre- 
pared in  1831. 


5.  Structures  for  Climbing. 

282  K.  A Chameleon  (C^am<e/eo  Merrem),  exhibiting 

a form  of  the  extremities  adapted  for  grasping  the  twigs 
and  smaller  branches  of  trees,  the  three  outer  toes  being 
directly  opposed  to  the  two  inner;  the  tail  has  also  the 
prehensile  character. — Prepared  in  1831. 

282  L.  A Parrakeet  [Psittacus  Tditianus,  Gmel.),  in  which  the 
foot  has  a similar  disposition  of  the  toes  for  grasping,  and 
a form  of  beak  well-adapted  for  assisting  in  the  climbing 
actions. — Prepared  in  1831. 
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282  M.  The  hinder  extremities  and  tail  of  the  Two-toed  Ant- 
eater  [Myrmecophaga  didactyla,  Linn.).  In  the  feet  may 
be  observed  the  peculiar  inflected  state  of  the  toes^  the 
heel  serving  as  a fulcrum  in  the  act  of  grasping.  The 
tail  is  also  prehensile,  and  devoid  of  hair  and  rugous 
along  the  lower  part  of  the  terminal  half. — Prepared  in 
1831. 

6.  Structures  for  Leaping. 

283.  The  right  hind-foot  of  a young  Kangaroo  {Macropus  gi- 

ganteus,  Shaw),  is  an  example  of  a part  formed  advan- 
tageously for  springing.  The  second  toe  is  broad,  and 
produced  far  forwards,  carrying  the  fulcrum  of  the  lever 
to  a considerable  distance  from  the  point  of  resistance, 
while  the  projection  of  the  os  calcis  behind  affords  an  ad- 
vantageous attachment  to  the  power.  The  two  inner 
toes  are  very  minute,  and  connate,  except  at  the  extreme 
point,  where  each  of  them  has  its  own  proper  claw. 

7.  Extremities  formed  with  Parts  for  Progressive  Motion  only. 

284.  A section  of  the  hoof  of  a Horse,  exhibiting  externally  the 

parts  usually  denominated  the  quarters  and  the  coronet 
of  the  hoof ; the  bars  of  the  hoof  and  the  frog  on  the 
lower  part  behind  the  sole;  and  the  horny  laminae  on 
the  inner  surface  of  the  w’alls  and  bars. 

285.  The  foot  of  an  Ass  [Equus  asinus),  injected,  from  which  the 

hoof  has  been  removed  to  show  the  vascularity  of  the  se- 
creting organ  of  the  hoof,  and  the  laminae  on  the  exterior 
surface,  called  the  sensible  laminae,  to  which  the  horny 
laminae  are  adapted  and  firmly  attached. 

285  A.  A section  of  the  terminal  phalanx,  or  coffin-bone  of  the 
Horse  {Equus  Caballus),  with  one  of  the  lateral  ligamen- 
tous cartilages  attached. — Do7ior,  Strickland  Freeman, 
Esq. 

285  B.  A similar  section  of  the  coffin-bone  of  a Horse,  with  the 
lateral  ligamentous  cartilage,  and  part  of  the  elastic  liga- 
mentous substance  which  is  interposed  between  the  flexor 
tendon  and  the  horny  frog,  commonly  called  the  soft  or 
fatty  frog. — Donor,  Strickland  Freeman,  Esq. 

286.  The  bisulcate  foot  of  a Calf  {Bos  taurus),  injected.  The 
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nail  or  hoof  is  removed  from  one  of  the  toes,  to  show  the 
vascular  and  sensible  laminae,  similar  to  those  in  the  horse, 
but  much  smaller. 

8.  Extremities  provided  with  Structures  for  seizing  and  tearing 

Objects  of  Prey. 

287.  A toe  from  the  right  fore-foot  of  a Lion  [Felis  Leo),  with 
the  last  phalanx  retracted  on  the  ulnar  (which  from  the 
prone  state  of  the  foot  is  the  outer)  side  of  the  second 
phalanx. 

This  state  of  retraction  is  constantly  maintained,  except  when 
overcome  by  an  extending  force,  by  means  of  elastic  ligaments,  two 
of  which  have  bristles  placed  beneath  them  in  the  preparation.  The 
principal  one  arises  from  the  outer  side  and  distal  extremity  of  the 
second  phalanx,  and  is  inserted  into  the  superior  angle  of  the  last 
phalanx  ; a second  arises  from  the  outer  side  and  proximal  end  of 
the  second  phalanx,  and  passes  obliquely  to  be  inserted  at  the  inner 
side  of  the  base  of  the  last  phalanx.  A third,  which  arises  from 
the  inner  side  and  proximal  extremity  of  the  second  phalanx,  is 
inserted  at  the  same  point  as  the  preceding.  The  tendon  of  the 
flexor  profundus  perforans,  which  is  the  antagonist  of  the  liga- 
ments, has  been  divided. 

28 7 A.  A toe  from  the  left  fore-foot  of  a young  Lioness,  with 
the  last  phalanx  drawn  out,  as  in  the  action  of  the  flexor 
profundus.  The  same  ligaments  are  shown  as  in  the  pre- 
ceding preparation,  together  with  the  insertion  of  the 
flexor  and  extensor  tendons. 

In  order  to  produce  the  full  effect  of  drawing  out  the  claw,  a 
corresponding  action  of  the  extensor  muscle  is  necessary,  to  sup- 
port and  fix  the  second  phalanx  ; by  its  ultimate  insertion  in  the 
terminal  phalanx,  it  serves  also  to  restrain  and  regulate  the  actions 
of  the  flexor  muscle.  A bristle  is  placed  beneath  that  part  of  the 
extensor  tendon  which  passes  under  one  of  the  elastic  ligaments 
to  be  inserted  into  the  base  of  the  last  phalanx  immediately  above 
the  articulation. 

In  both  preparations,  lateral  processes  of  tendon  may  be  observed 
going  to  the  under  part  of  the  base  of  the  phalanx,  which  are  partly 
inserted  there,  and  partly  lost  in  the  integument : they  are  given 
off  from  the  extensor  tendon  as  it  passes  over  the  proximal  phalanx, 
and  are  joined  by  ligamentous  fibres  from  the  sides  of  the  same 
phalanx. — Prepared  in  1831. 
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288.  A toe  from  the  right  hind-foot  of  a Lion,  with  the  last 
phalanx  drawn  out,  and  the  elastic  ligaments  put  on  the 
stretch. 

As  the  phalanges  of  the  hind- foot  are  retracted  in  a different 
direction  to  those  of  the  fore-foot,  i.  e.  directly  upon,  and  not  by 
the  side  of  the  second  phalanx,  the  elastic  ligaments  are  differently 
disposed,  as  may  be  seen  by  comparing  this  with  the  preceding 
preparation.  The  outer  ligament  is  of  a flattened  triangular  form  ; 
it  arises  from  the  whole  outer  side  of  the  middle  phalanx,  is 
strongest  at  the  anterior  margin,  and  is  inserted  at  the  superior 
angle  of  the  last  phalanx  : the  inner  ligament  is  of  a rounded  form, 
arises  from  the  inner  side  and  distal  end  of  the  second  phalanx,  and 
is  also  inserted  at  the  superior  angle  of  the  last  phalanx,  which  is 
necessarily  drawn  back  in  the  diagonal  of  the  elastic  forces. 

288  A.  The  innermost  toe,  or  pollex,  of  the  right  fore-foot  of  a 
young  Lioness. 

The  disposition  of  the  elastic  ligaments  is  similar  to  that  in  the 
toes  of  the  hind- foot;  but  here  the  inner  ligament  is  of  the  flat- 
tened triangular  form,  and  the  outer  one  rounded.  The  latter 
passes  between  a division  in  the  extensor  tendon,  one  part  of  which 
is  inserted  in  the  base  of  the  last  phalanx,  just  above  the  articula- 
tion ; the  other  part  into  the  outer  side  of  the  base  of  the  phalanx, 
and  into  the  integument. 

It  seems  scarcely  necessary  to  allude  to  the  flnal  intention  of 
these  beautiful  structures,  which  are,  with  some  slight  modifica- 
tions, common  to  the  genus  Felis.  The  claws  being  thus  retracted 
within  folds  of  the  integument,  are  preserved  constantly  sharp,  and 
ready  for  their  destined  functions,  not  being  blunted  and  worn 
away  in  the  ordinary  progressive  motions  of  the  animal ; while  at 
the  same  time,  as  soft  parts  only  are  brought  in  contact  with  the 
ground,  this  circumstance  contributes  to  the  noiseless  tread  of  the 
feline  tribe. — Prepared  in  1831. 
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Subdivision  II. 

ORGANS  OF  DIGESTION. 

Series  I.  Structure  and  Growth  of  Teeth. 

“ On  Teeth. 

“ As  the  stomach  is  the  digesting  organ  of  the  food  of 
animals, — is  in  common  a containing  part  in  the  form  of 
a bag  or  bags, — and  as  it  is  generally  placed  on  the  inside 
of  the  animal,  there  must  be  an  external  communication 
to  that  cavity : and  as  the  food  is  either  passive,  as  vege- 
tables, or  active  in  contradiction  to  that  process,  as  most 
animal  food,  there  must  be  a mode  of  collecting,  catching, 
adapting,  and  conveying  that  food  to,  and  through  that 
communication  to  the  stomach. 

“ Various  are  the  means  of  doing  all  these  operations ; 
and  this  variety  of  modes  arises  from  the  nature  of  the 
food  which  the  animal  lives  upon,  different  modes  of  di- 
gestion (as  the  difference  between  a ruminant  and  a 
horse),  also  a great  variety  of  circumstances  attending 
that  food,  the  nature  of  which  when  caught  may  be  often 
similar.  The  first  of  which  (circumstances)  I shall  reckon 
fluidity,  as  honey,  the  juices  of  plants,  such  as  what 
many  insects  live  upon,  &c.  Secondly,  being  alive,  there- 
fore a mode  of  catching  and  killing,  which  requires  a 
greater  extension  of  parts,  and  then  to  separate  parts 
from  the  whole.  Thirdly,  collecting  parts  of  growing 
vegetables ; all  of  which  have  parts  formed  and  adapted 
for  such  purposes.  Most  of  these  operations  are  per- 
formed by  the  mouth,  or  beginning  of  this  communica- 
tion in  some  animals  ; and  in  many  others  by  the  mouth 
with  its  other  apparatus,  as  teeth ; but  it  has  often  still 
more  exterior  assistance,  as  hands,'  claws,  feet,  &c. 

These  operations  may  be  divided  into  three,  although 
all  the  three  are  not  necessary  in  every  animal.  The 
catching  and  collecting  is  the  first ; the  fitting  some  food 
for  digestion,  and  adapting  most  for  deglutition,  is  the 
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second;  and  the  conveyance  of  that  so  collected  and 
adapted  into  the  stomach,  is  the  third. 

The  mouth,  which  is  the  principal  actor  in  these  ope- 
rations, is,  in  many,  formed  alone  for  these  operations ; 
and  these  formations  are  according  to  the  nature  of  the 
food,  and  circumstances  attending  that  food,  viz.  the 
natural  situation  of  that  food ; as  honey,  which  requires 
an  apparatus  to  get  to  it,  which  is  a mode  of  many  of 
the  winged  insects  ; the  lips,  as  in  some  fish,  as  the  stur- 
geon ; the  tongue,  as  in  the  ant-bear,  &c. 

“ The  parts  of  an  animal  immediately  preparatory  to 
deglutition  and  digestion  are  divided,  in  those  that  live 
on  solids,  into  two  kinds,  viz.  bills  or  beaks,  and  teeth  ; 
to  which,  probably,  may  be  added  a third,  viz.  those 
(parts)  of  insects  which  are  exterior  to  the  mouth.  A 
mixed  kind  may,  also,  probably  be  added,  viz.  those  that 
may  be  classed  either  with  the  teeth  or  with  the  bill,  such 
as  the  dividers  of  some  reptiles,  as  the  snail,  leech,  &c. 
The  bills  are  exterior,  and  are  placed  on,  or  surrounding, 
the  mouth  of  the  animal : they  are  of  the  same  shape 
with  the  mouth,  making  a case  for  it ; and  as  the  mouth 
is  made  up  of  two  parts  opposing  one  another,  commonly 
called  upper  and  lower  jaw,  the  bill  is  also  composed  of 
two  parts,  or  a pair. 

“ That  class  of  parts  of  an  animal  preparatory  to  deglu- 
tition and  digestion  called  teeth  is  so  extensive,  and  of 
such  various  forms  and  uses,  that  it  is  uncertain  in  some 
cases  what  parts  ought  to  be  classed  among  the  teeth  and 
what  not ; and  in  those  where  they  are  evidently  for  this 
purpose,  it  becomes  difficult  to  class  them  either  accord- 
ing to  their  various  uses  or  their  forms*. 

* Further  on  in  the  MS.  Catalogue  appears  the  following  passage, 
through  which  the  pen  had  afterwards  been  drawn : — “ Teeth  are  parts 
which  cannot  in  any  respect  be  classed  according  to  the  other  organs 
of  the  animal,  but  must  be  considered  entirely  with  the  food,  as  the 
only  thing  to  which  they  belong  : but  as  the  food  is  always  adapted  to 
the  organs  of  digestion,  so  far  the  teeth  and  those  organs  will  always 
coincide. 

“ The  teeth  are  adapted  to  the  dividing,  and  masticating  or  grinding 
the  food  proper  for  the  animal ; but  besides  all  this,  are  adapted  to  the 
catching  of  it,  as  in  many  fish  and  wild  animals.  Teeth  also  are  in 
many  a defence  from  enemies,  and  seem  entirely  given  for  this  purpose. 
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“ In  some  animals  there  are  teeth  for  deglutition  and 
others  for  digestion,  as  the  nippers  [mandibula  et  maxilla:) 
of  a crab  or  lobster,  while  those  for  digestion  are  in  the 
stomach ; and  where  teeth  were  not  necessary  for  diges- 
tion, they  are  wholly  for  deglutition,  as  the  grinders  in  a 
lion,  cat,  &c. 

“ The  teeth  are  always  placed  between  what  may  be 
called  the  brim  or  margin  of  the  mouth,  and  the  first 
intestine ; viz.  (in  the)  mouth,  oesophagus,  and  stomach. 
Those  subservient  to  deglutition  are  always  placed  in  the 
mouth,  viz.  between  the  margin  of  the  mouth  and  the 
oesophagus,  having  at  the  mouth  a border  of  soft  parts 
surrounding  them,  called  lips,  which  is  much  more  in 
some  animals  than  in  others,  and  which  is  the  beginning 
of  the  mouth. 

‘^The  mouth  is  the  most  frequent  situation  of  the  teeth, 
at  least  in  those  animals  we  are  most  acquainted  with, 
viz.  quadrupeds,  amphibia,  fish.  In  some  reptiles  they 

are  placed  in  the  oesophagus,  as  in  the and *; 

and  in  some  animals  they  are  placed  in  the  stomach,  as 
in  the  water-insect  or  crab,  &c. 

“ Those  in  the  mouth  may  be  divided  into  two  situa- 
tions : — First,  all  those  forming  tw'o  rows  in  each  jaw 
(i.  e.  one  row  in  the  right,  and  another  in  the  left  jaw), 
and  opposed  by  similar  rows  in  the  opposite  jaws  ; — Se- 
condly, where  the  teeth  are  placed  on  other  parts,  as  the 
tongue.  The  first  situation  admits  of  divisions,  as  where 
those  rows  are  single,  as  in  the  quadruped  and  amphibia  : 
in  others  they  are  double,  triple,  &c.  rows,  as  in  many 


as  in  the  tusk  of  the  elephant.  Teeth,  besides  these  general  uses,  serve 
many  secondary  purposes  in  different  animals. 

They  may  be  classed  in  this  way : 

Prensores  simple. 

with  Laniarii. 

and  Molares. 


Incisores  simple. 

and  Molares. 

Laniarii. 

Molares  and  Laniarii. 

in  the  lower  jaw  only 
formed  like  chisels.” 

* Quere,  Myxine,  Nereis  ? The  term  Reptiles  is  commonly  applied 
by  Mr.  Hunter  to  the  Vermes  of  Linnseus ; whilst  the  Reptilia  of  the 
modern  zoologists  he  usually  denominates  Amphibia  or  Tricoilia. 
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fish,  where  the  four  rows  mentioned  are  composed  of  a 
vast  number  of  rows  of  teeth. 

“ They  may  be  classed  according  to  their  uses,  which  I 
shall  at  present  reckon  four,  viz.  holders  or  retainers, 
which  may  be  called  killers;  dividers,  crackers,  and 
grinders,  the  last  two  of  which  may  be  thought  the 
same. 

“ The  dividers  are  always  more  external  than  the  grind- 
ers. Some  dividers  are  always  external,  others  are  some 
way  within  ; some  more,  as  in  the — (nereis  ?) ; some  less, 
as  in  the  snail.  Some  of  the  grinders  are  as  far  forwards 
as  the  dividers  will  allow  them,  as  in  those  who  have 
mouths  filled  with  both  kinds,  as  in  most  of  the  more 
perfect  animals ; but  in  many,  those  grinders  are  placed 
in  the  stomach,  but  then  those  have  their  dividers  wholly 
external.  Teeth  are  commonly  fixed  in  or  upon  some 
bone,  which  (bones)  are  commonly  the  jaws  of  the  ani- 
mal ; but  this  is  not  always  the  case,  as  in  the  lamprey, 
where  there  is  no  jaw-bone. 

“ Some  teeth  grow  to  a given  size,  and  then  become  sta- 
tionary, as  in  most  animals,  viz.  the  human,  &c. ; some 
of  which  teeth  last  through  life ; others,  of  the  same 
animal,  are  thrown  off  at  given  ages,  called  shedding  of 
the  teeth,  and  are  again  supplied  by  others,  which  last 
through  life.  In  some  other  animals  there  is  a regular 
succession  of  teeth,  by  the  falling  off  or  destruction  of 
the  teeth,  and  new  ones  continually  growing  and  gradually 
coming  into  use  ; the  new  teeth  being  always  a propor- 
tional size  longer  than  the  old  : the  jaws  of  which  (ani- 
mals) follow  the  same  course,  so  that  there  is  a regular 
succession  of  jaw  and  teeth  growing.  This  is  the  case  in 
many  fish,  as  in  all  the  ray-kind.  In  others  there  is  a 
succession  of  young  teeth  growing  at  the  basis  of  the  old, 
or  rather  within  the  old,  so  that  the  old  (tooth)  drops  out 
like  a conical  case,  and  the  young  one  is  uncovered. 
Probably  the  young  tooth  grows  on  the  same  pulp,  so 
that  these  teeth  never  draw  towards  a point  at  the  base, 
but  always  keep  open  or  conical,  yet  do  not  always  con- 
tinue to  grow,  as  the  tusks. 

“ Some  teeth  are  wholly  composed  of  bony  substance, 
which  is  a mixture  of  two  different  substances,  viz.  a 
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mixture  of  animal  substance  and  calcareous  earth : such 
are  those  of  the  ray-kind,  alligator ; as  also  some  peculiar 
teeth  of  some  animals  whose  teeth  in  general  are  not  so 
simple,  such  as  the  elephant’s  tusk,  walruss’  tusk,  &c. 
The  teeth  of  many  animals  are  composed  of  the  two  above- 
mentioned  substances,  but  in  one  degree  in  a different 
manner,  viz.  one  part  being  composed  of  bony  substance, 
the  other  of  calcareous  earth  sXone” —Hunterian  MS. 
Catalogue. 

Subseries  1.  Parts  analogous  to  Teeth  in  Invertebrate  Animals. 

a.  The  Food  being  fluid. 

289.  An  intestinal  worm  {Echinorhynchus porrigens,  Rudolphi) 

attached  to  a portion  of  the  intestine  of  the  Piked  Whale 
{Balcena  Boops,  Linn.,  Bal.  rostrata,  Fab.:  Hunter, 
Philos.  Trans.  Ixxvii.  tab.  xx.). 

The  worm  has  perforated  the  intestine,  and  has  formed  in  its 
parietes  a tortuous  passage  ; the  head  having  penetrated  the  mucous 
and  muscular  coats,  and  returned  again,  through  the  latter,  into 
the  intervening  cellular  coat.  The  sides  of  the  canal  are  composed 
of  thickened  and  condensed  cellular  membrane,  and  in  the  enlarged 
cavity  which  contains  the  head  there  is  a quantity  of  curdled  matter, 
which  appears  to  be  lymph  thrown  out  in  consequence  of  the 
irritation.  The  proboscis  of  the  animal  is  protruded  from  its  funnel- 
shaped  receptacle  ; it  is  about  a line  in  length,  including  the  sheath 
that  surrounds  its  base,  and  is  armed  with  numerous  minute  re- 
curved hooks,  visible  by  the  aid  of  a lens.  A bristle  is  placed  be- 
hind the  neck  of  the  Echinorhynchus  in  a dilated  part  of  the  canal. 

290.  A specimen  of  Echinorhynchus  porrigens  similarly  attached 

to  a portion  of  the  intestine  of  the  Piked  Whale. 

In  this  instance  the  cyst  containing  the  head  of  the  animal  is 
situated  between  the  muscular  and  peritoneal  coats  of  the  intestine, 
forming  a projection  or  tumour  in  the  latter.  In  the  course  of  the 
canal,  and  communicating  with  it,  there  has  been  formed  another 
rounded  cavity,  in  which  the  head  of  the  animal  was  probably 
lodged  at  some  previous  period,  the  canal  beyond  being  more 
closely  contracted  round  the  neck  of  the  specimen.  There  is  a 
similar  appearance  in  the  preceding  preparation,  which  would  in- 
dicate that  the  passage  of  the  w’orm  through  the  coats  of  the  in- 
testine is  not  regularly  progressive,  but  that  there  are  intermissions 
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of  rest,  during  which  that  part  of  the  canal  in  which  the  head  is 
lodged  becomes  permanently  dilated  by  the  condensation  of  the 
surrounding  cellular  membrane. 

291.  A specimen  of  Echinorhynchus  porrige.iu  similarly  attached 

to  a portion  of  the  intestine  of  the  Piked  Whale,  but 
having  penetrated  the  mucous  coat  only. 

292.  A portion  of  the  intestine  of  the  Piked  Whale,  with  the 

canal  and  cyst  laid  open  of  an  Echinorhynchus  porrigens. 
The  head  of  the  animal  still  remains  in  the  cyst,  ^vhich 
is  situated  beneath  the  peritoneal  coat  of  the  intestine. 

293.  A portion  of  cellular  substance  from  the  intestine  of  the 

Piked  Whale,  containing  a similar  cyst,  of  which  a sec- 
tion has  been  made,  showing  the  thickness  of  its  parietes, 
and  the  extent  of  the  adhesive  inflammation  induced  by 
the  irritation  of  the  foreign  body. 

294.  The  head  and  neck  of  an  Echinorhynchus  porrigens,  pro- 

bably taken  from  the  preceding  cyst.  A section  has  been 
made  of  the  funnel-shaped  receptacle  into  which  the  pro- 
boscis  is  retracted. 

295.  An  intestinal  worm  [Echinorhynchus  glandiceps,  Catal.  Nat. 

Hist.  No.  191.)  from  the  intestines  of  a^  different  species 
of  Whale.^  A much  larger  portion  of  the  head  is  armed 
wdth  hooks  in  this  than  in  the  preceding  species,  and  their 
disposition  may  be  more  easily  observed. 

295  A.  A Leech  [Hirudo  medicinalis),  prepared  to  show  its 
piercers  or  teeth.  These  are  three  in  number,  of  a carti- 
laginous structure,  and  of  a rounded  form,  with  sharp 
cutting  edges : they  rest  on  small  eminences  in  the  oeso- 
phagus, and  are  retained  in  their  situation  by  a circular 
ligament. — Prepared  in  1832. 

296.  Four  heads  of  a large  species  of  Cicada,  exhibiting  the  pro- 

muscis  or  suctorious  organ. 

This  consists  of  a long  jointed  sheath  (vagina),  the  base  of  which 
is  covered  by  a long,  slender  and  pointed  process  [labrum),  above 
which  i.^sue  four  slender  but  rigid  styles  or  lancets  (scalpella),  which 
are  homologous  with  the  mandibles  and  maxillae  of  the  mandi- 
bulate  insects.  By  the  union  of  these  pieces  a suctorious  tube  is 
formed,  which  the  animal  inserts  into  the  substance,  the  juices  of 
which  form  its  nutriment. 

The  lowest  of  the  specimens  exhibits  the  vagina  and  labrum,  the 
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next  exhibits  the  filiform  and  the  succeeding  one  displays 

all  the  trophi. 

297.  A Black  Humble-bee  {Bombus  lapidarius,  Latr.),  with  the 

trophi  or  oral  organs  displayed. 

298.  Two  heads  of  Humble-bees,  with  the  trophi  displayed  on 

a slip  of  ivory. 

These  are  composed  of  the  usual  parts,  viz.  mandibulce,  maxilla, 
labium,  palpi  labiales,  palpi  maxillares,  and  lingua  : the  latter  is  the 
organ  principally  concerned  in  collecting  the  nectar  of  flowers, 
being  for  that  purpose  of  an  elongated  form,  and  fringed  with  hair 
on  each  side. 

299.  Two  heads  of  a larger,  and  two  of  a smaller  species  of  Bee, 

with  the  trophi  displayed  on  a slip  of  ivory.  The  tongue 

may  be  readily  distinguished  by  its  incurvated  and  elon- 
gated form,  and  by  its  hirsute  character. 

b.  The  Food  being  solid, 

300.  The  head  of  a Locust  {Acrida  viridissiina,  Kirby),  with 

the  trophi  or  oral  organs  displayed. 

The  jaws,  which  in  insects  have  a horizontal  motion,  are  divari- 
cated ; the  upper  pair  are  very  strong,  of  a hard  horny  texture, 
notched,  and  of  a black  colour  at  the  cutting  margin,  and  are 
termed  the  mandibulce ; the  lower  pair  are  much  smaller,  are  ter- 
minated by  three  minute  black  horny  teeth,  and  are  termed  the 
maxilla.  The  mouth  is  closed  above  by  a moveable  part  analogous 
to  an  upper  lip,  and  called  the  labrum,  below  by  another  moveable 
organ  termed  the  labium,  to  which  and  to  the  maxillae  are  articu- 
lated slender  jointed  moveable  organs,  probably  analogous  in  func- 
tion to  the  cirri  of  the  cod,  or  the  labial  bristles  of  the  cat,  and 
termed  respectively  palpi  labiales  and  palpi  maxillares. 

301.  The  large  Shell-snail  {Helix  Pomatia,  Linn.),  showing  the 

form  of  the  mouth  and  the  part  which  performs  the  office 

of  teeth. 

This  is  a dentated  horny  substance,  of  a dark  colour  and  arched 
form,  situated  transversely  above  the  aperture  of  the  mouth,  and 
forming,  as  it  were,  the  margin  of  the  upper  lip ; the  lower  lip  is 
divided  by  a vertical  fissure. 

302.  The  head  of  a Shell-snail,  showing  the  same  structure  of 

mouth. 

303.  A Slug  {Limax  ater,  Linn.),  prepared  to  show  its  horny 

tooth. 
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304.  The  muscular  parietes  of  the  mouth,  with  the  lips,  jaws, 

and  part  of  the  oesophagus,  of  a Tritonia  {Tritonia  Hom- 
beryii,  Cuv.). 

The  lips  have  been  separated  in  order  to  expose  the  jaws,  which 
are  of  a horny  nature,  and  of  a very  remarkable  form  : they  consist 
of  two  curved  laminae,  moving  upon  an  elastic  articulation  which 
connects  their  lower  extremities:  their  margins  are  capable  of 
overlapping  each  other,  and  are  extremely  sharp,  so  that  both  in 
their  form  and  mode  of  action  they  resemble  a pair  of  curved 
scissors.  The  food,  after  being  divided  by  the  action  of  these  jaws, 
is  directed  by  the  recurved  horny  papillae  of  the  tongue  to  the 
oesophagus,  through  which,  in  the  preparation,  a bristle  is  passed. 

305.  The  head  and  arms  of  a Cuttle-fish  [Sepia  officinalis) y 

showing  the  situation  and  form  of  the  mouth. 

The  jaws  or  mandibles  are  composed  of  a dark  brown  horny 
substance,  and  are  almost  concealed  in  the  preparation  by  the  lips. 
These  consist  of  three  circular  folds  of  membrane  : the  exterior  lip 
large,  and  loosely  surrounding  the  mouth  ; the  middle  one  more 
closely  embracing  it ; and  the  third  projecting  beyond  the  former, 
and  beset  with  numerous  elongated  papillae.  The  form  of  the  jaws 
is  better  seen  in  the  following  preparation. 

306.  The  horny  jaws  or  mandibles  of  the  Cuttle-fish. 

These  are  two  in  number,  having  a vertical  motion,  and  are  of 
a hooked  shape,  not  unlike  the  beak  of  a parrot,  but  placed  in  the 
reverse  position  ; the  inferior  being  that  which  is  most  curved,  and 
which  extends  beyond  and  overlaps  the  other.  'J’hey  consist  of  an 
external  and  internal  lamina,  and  are  incased  upon  a muscular 
substance,  to  which  they  owe  their  motions. 

307.  A section  of  the  lips  and  muscular  apparatus  of  the  mouth 

of  a Cuttle-fish,  with  the  tongue  and  part  of  the  oeso- 
phagus. 

308.  A vertical  section  of  the  mouth  of  a large  Calamary  [Ony-  ■ 

choteuthis  Banksii),  showing  the  inner  lip,  the  disposition 
of  the  mandibles,  their  mode  of  attachment  to  the  mus- 
cular apparatus  of  the  mouth,  and  also  the  structure  of 
the  tongue. 

This  part  is  sheathed  at  its  extremity  with  a horny  substance, 
furrowed  in  the  vertical  direction,  and  capable  of  acting  as  a molar 
tooth  by  being  opposed  to  the  mandibles.  The  upper  surface  of 
the  tongue  is  traversed  longitudinally  by  a deep  sulcus,  the  sides 
of  which  are  oeset  with  horny  prickles  directed  backwards,  and 
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which  in  the  motions  of  the  tongue  successive!)'  seize  the  divided 
portions  of  the  aliment,  and  direct  them  to  the  oesophagus. 

2.  Bills  of  Birds, 

309.  The  head  of  the  King  Vulture  {Vultur  Papa^  Linn.), 

showing  a beak  fitted  by  its  strength,  sharpness,  and 
hooked  form,  to  tear  the  flesh  of  animals. 

310.  The  head  of  the  Wattle-bird  of  New  Holland  {Glaucopis 

cinerea,  Forster),  for  the  form  of  its  beak. 

Both  these  species  are  remarkable  for  fleshy  appendages  con- 
nected with  the  beak,  the  use  of  which  is  not  known.  In  Vultur 
Papa  the.  appendage  is  above  the  beak,  carunculated  and  notched 
like  the  comb  of  a cock : in  Glaucopis  the  appendages  are  of  a 
circular  form,  and  are  continued  pendent  from  the  angles  of  the 
mouth,  like  the  wattles  of  the  same  bird. 

311.  The  head  of  a Woodpecker,  showing  a depressed  conical 

and  pointed  form  of  beak,  adapted  for  penetrating  the 
bark  of  trees. 

312.  The  head  of  the  Blue  Honey-bird  [Nectarinia  ccerulea, 

Illiger), showing  an  elongated  slender  bill,  like  that  of 
the  humming-bird,  adapted  for  guarding  the  long  tongue 
which  they  insinuate  into  the  nectary  of  flowers. 

313.  The  head  of  the  Grouse  {Lagopus  scoticus,  Cuv.),  for  the 

form  of  the  beak  peculiar  to  the  gallinaceous  tribe. 

314.  The  low'er  mandible  of  the  Spoonbill  injected.  A large 

artery  runs  down  the  centre,  and  divides  about  two  inches 
from  the  dilated  extremity  of  the  bill,  forming  a vascular 
network  around  the  margin. 

315.  The  head  of  the  Coulterneb  {Alca  arctica,  Linn.),  showing 

a peculiarly  compressed  and  vertically  extended  beak. 

316.  The  head  of  the  Sea-Crow  {Rhgncops  Linn.),  show- 

ing a still  more  extraordinary  form  of  beak.  The  man- 
dibles are  compressed  into  the  form  of  simple  laminae, 
and  the  lower  one  is  produced  beyond  the  other ; so  that 
they  can  procure  their  food  only  by  lifting  it  from  the 
water  as  they  skim  along  the  surface. 

317.  The  head  of  the  Muscovy  Duck  {Anas  moschataj  Linn.), 

showing  the  serrated  character  of  the  margins  of  the 
mandibles,  and  the  peculiar  tuberosity  at  the  base  of 
the  beak. 

318.  The  head  of  the  Red-breasted  Goosander  [Mergus  SerraloVy 
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Linn.).  Each  mandible  is  armed  along  the  margins  with 
small  pointed  teeth,  directed  backwards,  like  those  of  a 
saw. 


3.  Structure  and  Growth  of  Whalebone. 

“ The  mouths  of  animals  are  the  first  parts  to  be  con- 
sidered respecting  nourishment  or  food,  and  are  so  much 
connected  with  everything  relative  to  it,  as  not  only  to 
give  good  hints  whether  the  food  is  vegetable  or  animal, 
but  also  respecting  the  particular  kind  of  either,  especially 
of  animal  food.  The  mouth  not  only  receives  the  food, 
but  is  the  immediate  instrument  for  catching  it.  As  it 
is  a compound  instrument  in  many  animals,  having  parts 
of  various  constructions  belonging  to  it,  I shall  at  present 
consider  it  in  this  tribe  no  further  than  as  connected  with 
their  mode  of  catching  the  food,  and  adapting  and  dis- 
posing it  for  being  swallowed.  It  is  probable  that  these 
animals  do  not  require  either  a division  of  the  food  or  a 
mastication  of  it  in  the  mouth,  but  swallow  whatever  they 
catch  whole ; for  we  do  not  find  any  of  them  furnished 
with  parts  capable  of  producing  either  effect.  The  mouth 
in  most  of  this  tribe  is  well-adapted  for  catching  the  food ; 
the  jaws  spread  as  they  go  back,  making  the  mouth  pro- 
portionally wider  than  in  many  other  animals. — Some 
catch  their  food  by  means  of  teeth,  which  are  in  both 
jaws,  as  the  Porpoise  and  Grampus  : in  others  they  are 
only  in  one  jaw,  as  in  the  Spermaceti  Whale : and  in  the 
large  Bottle-nosed  Whale,  described  by  Dale,  there  are 
only  two  small  teeth  in  the  anterior  part  of  the  lower  jaw. 
In  the  Narwhale  only  two  tusks*  in  the  fore  part  of  the 
upper  jaw ; while  in  some  others  there  are  none  at  all  . . . 

“ Some  genera  of  this  tribe  have  another  mode  of  catch- 
ing their  food,  and  retaining  it  till  swallowed,  which  is 
by  means  of  the  substance  called  whalebone.  Of  this 
there  are  two  kinds  known  : one  very  large,  probably  from 
the  largest  Whale  yet  discovered ; the  other  from  a smaller 
species.  This  whalebone,  which  is  placed  on  the  inside 

* I call  these  ‘tusks,’  to  distinguish  them  from  common  teeth.  A 
tusk  is  that  kind  of  tooth  which  has  no  bounds  set  to  its  growth,  ex- 
cepting by  abrasion,  as  the  tusk  of  the  elephant,  boar,  sea-horse,  ma- 
natee, &c. 
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of  the  mouth,  and  attached  to  the  upper  jaw,  is  one  of 
the  most  singular  circumstances  belonging  to  this  species, 
as  they  have  most  other  parts  in  common  with  quadru- 
peds. It  is  a substance  I believe  peculiar  to  the  Whale, 
and  of  the  same  nature  as  horn,  which  I shall  use  as  a 
term  to  express  what  constitutes  hair,  nails,  claws,  fea- 
thers, &c.  It  is  wholly  composed  of  animal  substance, 
and  extremely  elastic*. 

“ Whalebone  consists  of  thin  plates  of  some  breadth, 
and  in  some  of  very  considerable  length,  their  breadth 
and  length  in  some  degree  corresponding  to  one  another ; 
and  when  longest  they  are  commonly  the  broadest,  but 
not  always  so. 

These  plates  are  very  different  in  size  in  different 
parts  of  the  same  mouth,  more  especially  in  the  large 
Whalebone-Whale,  whose  upper  jaw  does  not  pass  par- 
allel upon  the  under,  but  makes  an  arch,  the  semidiameter 
of  w'hich  is  about  one-fourth  of  the  length  of  the  jaw. 
The  head  in  my  possession  is  nineteen  feet  long,  the 
semidiameter  not  quite  five  feet : if  this  proportion  is 
preserved,  those  Whales  which  have  whalebone  fifteen 
feet  long  must  be  of  an  immense  size. 

“ These  plates  are  placed  in  several  rows  (see  No.  323), 
encompassing  the  outer  skirts  of  the  upper  jaw,  similar 
to  teeth  in  other  animals.  They  stand  parallel  to  each 
other,  having  one  edge  tow'ards  the  circumference  of  the 
mouth,  the  other  tow'ards  the  centre  or  cavity.  They 
are  placed  near  together  in  the  Piked  Whale,  not  being 
a quarter  of  an  inch  asunder  where  at  the  greatest  distance, 
yet  differing  in  this  respect  in  different  parts  of  the  same 
mouth ; but  in  the  great  Whale  the  distances  are  more 
considerable.  The  outer  row  is  composed  of  the  long- 
est plates ; and  these  are  in  proportion  to  the  different 
distances  betw^een  the  two  jaw^s,  some  being  fourteen  or 
fifteen  feet  long,  and  twelve  or  fifteen  inches  broad,  but 
towards  the  anterior  and  posterior  part  of  the  mouth  they 
are  very  short,  they  rise  for  half  a foot  or  more,  nearly  of 
equal  breadths,  and  afterwards  shelve  off  from  their  inner 
side  until  they  come  near  to  a point  at  the  outer : the 

* From  this  it  must  appear  that  the  term  ‘bone’  is  an  improper  one. 
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exterior  of  the  inner  rows  are  the  longest,  corresponding 
to  the  termination  of  the  declivity  of  the  outer,  and  become 
shorter  and  shorter  till  they  hardly  rise  above  the  gum. 

“ The  inner  rows  are  closer  than  the  outer,  and  rise 
almost  perpendicularly  from  the  gum,  being  longitudi- 
nally straight,  and  have  less  of  the  declivity  than  the 
outer.  The  plates  of  the  outer  row  laterally  are  not  quite 
flat,  but  make  a serpentine  line ; more  especially  in  the 
Piked  Whale  the  outer  edge  is  thicker  than  the  inner. 
All  round  the  line  made  by  their  outer  edges  runs  a small 
white  bead,  which  is  formed  along  wdth  the  whalebone, 
and  wears  dowm  with  it.  The  smaller  plates  are  nearly 
of  an  equal  thickness  upon  both  edges.  In  all  of  them 
the  termination  is  in  a kind  of  hair,  as  if  the  plate  was 
split  into  innumerable  small  parts,  the  exterior  being  the 
longest  and  strongest. 

“The  two  sides  of  the  mouth  composed  of  these  rows 
meet  nearly  in  a point  at  the  tip  of  the  jaw,  and  spread 
or  recede  laterally  from  each  other  as  they  pass  back ; 
and  at  their  posterior  ends,  in  the  Piked  Whale,  they 
make  a sweep  inwards,  and  come  very  near  each  other, 
just  before  the  opening  of  the  oesophagus.  In  the  Piked 
Whale  there  w'ere  above  three  hundred  in  the  outer  row’s 
on  each  side  of  the  mouth.  Each  laver  terminates  in  an 
oblique  surface,  which  obliquity  inclines  to  the  roof  of  the 
mouth,  answering  to  the  gradual  diminution  of  their 
length ; so  that  the  whole  surface,  composed  of  these 
terminations,  forms  one  plane,  rising  gradually  from  the 
roof  of  the  mouth : from  this  obliquity  of  the  edge  of  the 
outer  row  we  may  in  some  measure  judge  of  the  extent 
of  the  whole  base,  but  not  exactly,  as  it  makes  a hollow’ 
curve,  which  increases  the  base.  The  whole  surface  re- 
sembles the  skin  of  an  animal  covered  with  strong  hair, 
under  wdiich  surface  the  tongue  must  immediately  lie, 
when  the  mouth  is  shut ; it  is  of  a light  brown  colour  in 
the  Piked  Whale,  and  is  darker  in  the  large  Whale. 

“ In  the  Piked  Whale,  when  the  mouth  is  shut,  the 
projecting  whalebone  remains  entirely  on  the  inside  of 
the  low'er  jaw,  the  two  jaws  meeting  everywhere  along 
their  surface;  but  how  this  is  effected  in  the  large  Whale 
I do  not  certainly  know,  the  horizontal  plane  made  by 
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the  lower  jaw  being  straight,  as  in  the  Piked  Whale ; but 
the  upper  jaw  being  an  arch  cannot  be  hid  by  the  low  er. 
1 suppose,  therefore,  that  a broad  upper  lip,  meeting  as 
low'  as  the  lower  jaw,  covers  the  w'hole  of  the  outer  edges 
of  the  exterior  rows. 

“ The  whalebone  is  continually  wearing  down,  and 
renewing  in  the  same  proportion,  except  when  the  ani- 
mal is  growing  it  is  renewed  faster,  and  in  proportion  to 
the  growth. 

“ The  formation  of  the  whalebone  is  extremely  curious, 
being  in  one  respect  similar  to  that  of  hair,  horns,  spurs, 
&c. ; but  it  has,  besides,  another  mode  of  growth  and 
decay  equally  singular. 

“These  plates  form  upon  a thin  vascular  substance, 
not  immediately  adhering  to  the  low'er  jaw-bone,  but 
having  a more  dense  substance  between,  which  is  also 
vascular.  This  substance,  w’hich  may  be  called  the  nidus 
of  the  whalebone,  sends  out  (the  above)  thin  broad  pro- 
cesses, answering  to  each  plate,  on  which  the  plate  is 
formed,  as  the  cock’s  spur  or  the  bull’s  horn,  on  the 
bony  core,  or  a tooth  on  its  pulp ; so  that  each  plate  is 
necessarily  hollow  at  its  growing  end,  the  first  part  of 
the  growth  taking  place  on  the  inside  of  this  hollow. 

“ Besides  this  mode  of  growth,  w^hich  is  common  to 
all  such  substances,  it  receives  additional  layers  on  the 
outside,  which  are  formed  from  the  above-mentioned 
vascular  substance  extended  along  the  surface  of  the  jaw. 
This  part  also  forms  upon  it  a semi-horny  substance 
between  each  plate,  which  is  very  white,  rises  wdth  the 
whalebone,  and  becomes  even  with  the  outer  edge  of  the 
jaw,  and  the  termination  of  its  outer  part  forms  the  bead 
above-mentioned.  This  intermediate  substance  fills  up 
the  spaces  between  the  plates  as  high  as  the  jaws,  acts 
as  abutments  to  the  whalebone,  or  is  similar  to  the 
alveolar  processes  of  the  teeth,  keeping  them  firm  in  their 
places. 

“As  both  the  whalebone  and  intermediate  substance 
are  constantly  growing,  and  as  we  must  suppose  a deter- 
mined length  necessary,  a regular  mode  of  decay  must  be 
established,  not  depending  entirely  on  chance,  or  the  use 
it  is  put  to. 
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“In  its  growth,  three  parts  appear  to  be  formed  : one 
from  the  rising  cone,  which  is  the  centre ; a second  on 
the  outside;  and  a third  being  the  intermediate  sub- 
stance. These  appear  to  have  three  stages  of  duration  ; 
for  that  which  forms  on  the  core,  I believe,  makes  the 
hair,  and  that  on  the  outside  makes  principally  the  plate 
of  whalebone ; this,  when  got  a certain  length,  breaks 
olf,  leaving  the  hair  projecting,  becoming  at  the  termina- 
tion very  brittle ; and  the  third  or  intermediate  substance, 
by  the  time  it  rises  as  high  as  the  edge  of  the  skin  of  the 
jaw,  decays  and  softens  away  like  the  old  cuticle  of  the 
sole  of  the  foot  when  steeped  in  water.  The  use  of  whale- 
bone, I should  believe,  is  principally  for  the  retention  of 
the  food  till  swallowed ; and  do  suppose  the  fish  they 
catch  are  small*  when  compared  with  the  size  of  the 
mouth.” — J.  HunteVy  On  the  Structure  and  (Economif  of 
Whales,  Philos.  Trans.  1787>  Ixxvii.  p.  397- 

319.  A transverse  section  of  several  plates  of  whalebone,  with 

the  vascular  basis  or  gum,  from  the  upper  jaw  of  the 
Piked  Whale  [Baleena  Boops,  Linn.). 

The  side  view  of  the  preparation  shows  the  part  of  the  plate 
which  is  sunk  in  the  gum,  and  the  part  which  projects  beyond  it, 
and  terminates  in  the  rigid  hairs.  At  the  margins  of  the  plate, 
where  it  is  sunk  in  the  gum,  may  be  seen  the  white  horny  sub- 
stance which  surrounds  the  whalebone,  passing  between  tiie  plates, 
and  forming  the  ridge  or  bead,  observable  along  their  outer  mar- 
gins ; exterior  to  which  is  the  vascular  basis  or  nidus,  which  Mr. 
Hunter  calls  the  gum.  (See  Philos.  Trans.  Ixxvii.  pi.  xii.)  The 
cut  surfaces  show  the  relative  thickness  of  the  plates  at  different 
parts,  and  their  wavy  disposition,  the  concavity  of  the  plates  being 
principally  towards  the  throat. 

320.  A perpendicular  section  of  several  plates  of  whalebone  from 

the  jaw  of  the  Piked  Whale  [Balcena  Boops,  Linn.),  in 
their  natural  situation  in  the  gum. 

The  section  having  removed  the  inner  or  inclined  margins  of 
the  plates,  the  cut  edges  are  seen  from  the  inside  of  the  mouth. 
The  lower  part  shows  the  rough  surface  formed  by  the  hairy  ter- 
mination of  each  plate  of  whalebone : the  middle  part  shows  the 
distance  at  which  the  plates  of  whalebone  stand  from  each  other  : 


* See  No,  323  a,  which  verifies  this  conjecture. 
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and  the  upper  part  the  white  substance  in  which  they  are  fixed, 
and  also  the  vascular  bases  from  which  they  grow. 

321.  A perpendicular  section  of  a single  plate  of  whale- 

bone from  the  Piked  Whale ; showing  the  mode  of 
growth  of  the  plates,  and  of  the  intermediate  white 
substance. 

The  middle  layer  of  the  plate  is  formed  on  a conical  pulp  that 
may  be  seen  passing  up  the  centre  of  the  plate  : the  termination 
of  this  layer  forms  the  hair.  Portions  of  the  intermediate  white 
substance  have  been  successively  detached,  showing  that  laminae 
are  continued  from  that  substance  along  the  sides  of  the  middle 
layer,  and  that  these  laminae  form  the  firm  outer  layer  of  the 
whalebone. 

322.  A perpendicular  section  of  a single  plate  of  whalebone, 

near  the  root,  with  part  of  the  outer  layer  turned  back, 
to  show  the  inner  layer,  composed  of  detached  fibres 
from  the  very  commencement  of  the  plate ; which  fibres 
being  inclosed  between  the  more  compact  outer  layers, 
form,  where  these  cease  to  extend,  the  free  fringed  ex- 
tremity of  the  whalebone. 

323.  A perpendicular  section  of  several  plates  of  whalebone, 

with  the  intermediate  substance  and  vascular  nidus,  from 
the  upper  jaw  of  a young  specimen  of  the  Great  Whale 
[Balaena  Mysticetus,  Linn.). 

The  latter  part  has  been  reflected  from  the  plates,  and  the  pulps 
which  secrete  the  fibres  of  the  fringe  have  been  drawn  out  from 
their  cavities  at  the  roots  of  the  plates.  A white  bristle  is  intro- 
duced into  one  of  these  cavities,  and  black  bristles  into  vessels 
which  are  ramifying  in  the  vascular  nidus  of  the  whalebone.  This 
preparation  also  shows  the  disposition  and  relative  proportions  of 
the  plates  of  whalebone,  as  described  in  the  introductory  paragraph; 
from  which  disposition  it  results  that  only  the  fringed  extremities 
of  the  whalebone  plates  are  visible  from  the  inside  of  the  mouth  of 
fhe  Whale ; the  whole  concavity  of  the  palate  appearing  to  be 
beset  with  coarse  rigid  hairs  or  bristles,  which  explains  a long- 
contested  passage  in  Aristotle,  who,  speaking  of  the  Great  Whale 
{lxv(TLTKr)Tos) , says,  koX  6 ixvariKqTOS  oEot'ras  ey  rw  aroyaTt 
ovK  e^ei,  Tpi'yjns  Se  oyoias  ve^a^s.  “ Mysticetus  etiam  pilos  in  ore 
intus  habet  vice  dentium,  quibus  omnino  caret,  suillis  setis  similes.’' 
— Hist.  Anim,  lib.  iii.  cap.  xii. 
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323  A.  Numerous  specimens  of  Clio  borealis,  or  Whale’s-food 
of  the  Greenland  fishermen. 

This  is  a small  molluscous  animal  that  exists  in  sufficient  abun- 
dance in  the  Northern  Ocean  to  constitute  the  chief  support  of  the 
Great  Whalebone  Whale.  The  structure  and  disposition  of  the 
■whalebone  plates  explain  how  these,  or  any  other  small  species  of 
animal,  are  retained  in  the  capacious  mouth  of  their  devourer, 
while  the  water,  taken  in  along  with  them,  drains  through  the 
interstices  of  the  plates. — Donor,  Capt.  Sir  W.  E.  Parry. 

4.  Formation  of  Teeth. 

“ We  may  call  everything  teeth  fitted  for  the  purposes 
before  mentioned  (see  Introductory  Observations  to  this 
Series)  which  is  composed  of  an  animal  substance  and 
calcareous  earth,  called  Bone : how  far  horny  substance 
may  be  so  shaped  as  to  deserve  the  name  of  teeth,  I do 
not  yet  know.” — Hunterian  MS.  Catalogue. 

A.  Whose  Growth  is  limited. 

“llbis  class  I divide  into  two  genera, — one,  where  they 
are  wholly  composed  of  bone, — the  other  where  they  are 
composed  of  bone  and  enamel.  The  first  belongs  to  the 
alligator,  lizard,  snake,  porpesse,  spermaceti  whale,  sea- 
lion,  and,  I believe,  the  seal.  The  second,  viz.  of  those 
composed  of  bone  and  enamel,  belongs  to  man,  the  cat, 
the  hare,  the  horse,  ruminating  animals,  &c.* 

“The  bony  part  of  both  genera  is  formed  upon  and ’by 
a pulpy  substance  ; therefore  the  whole  of  the  first  genus 
is  formed  by  this  pulp,  but  only  the  bony  part  of  the 
second ; the  enamel  is  formed  by  an  opposite  pulp, 
which  makes  it  more  complicated.” — Hunterian  MS.  Ca- 
talogue. 

* The  two  latter  examples  are,  in  the  present  arrangement,  compre- 
hended with  the  elephant  under  a third  genus  or  subdivision,  as  having 
teeth  composed  of  three  substances  intermixed  ; to  -wit,  tooth-bone  or 
dentine,  enamel,  and  crusta  petrosa  or  csementum.  The  teeth  which 
Hunter  describes  as  being  composed  of  bone,  include  two  modifications 
at  least  of  osseous  substance,  no'w^  distinguished  as  ‘ dentine  ’ and  ‘ ce- 
ment.’ 


9:3 


a.  Teeth  composed  of  horny  Substance. 

323  B.  The  lower  mandible  and  jaw,  with  the  tongue,  larynx, 
&c.  of  the  Ornitkorhynchus  paradoxus. 

There  is  on  each  side  between  the  coronoid  process  and  the  pli- 
cated membrane  of  the  jaw,  a horny  substance  in  the  form  of  a 
molar  tooth ; that  on  the  right  side  has  been  removed  to  show  the 
vascular  substance  on  which  it  is  based,  the  elevations  of  which 
exactly  correspond  with  those  on  the  surface  of  the  tooth.  Ante- 
rior to  these  there  are  two  other  narrower  and  more  elongated 
horny  ridges,  which  may  be  also  considered  as  teeth. — Donor,  Sir 
E.  Home,  Bart.,  F.R.S. 

b.  Teeth  composed  of  Dentine  and  Cement. 

324.  A section  from  the  middle  of  the  lower  jaw  of  a young 

Porpesse  [Delphinus  Phoccena).  The  jaw  is  cut  down 
along  the  inner  sides  of  the  teeth  to  expose  their  roots  or 
fangs  inclosed  in  the  jaw,  which  are  shorter  as  the  teeth 
approach  the  end  of  the  series. 

325.  A section  of  the  lower  jaw  of  a young  Porpesse,  with  the 

teeth  exposed  in  a similar  manner.  The  last-formed 
tooth  is  formed  in  the  gum,  upon  the  edge  of  the  jaw, 
not  in  a cavity  in  the  substance  of  the  bone. 

325  A.  A section  of  the  upper  jaw  of  a young  Porpesse  similarly 
prepared,  and  showing  the  same  circumstance  with  re- 
spect to  the  new-formed  teeth  at  the  end  of  the  series. 
The  section  is  here  carried  through  the  substance  of  the 
teeth,  exposing  their  vascular  pulps  and  pulp-cavities. — 
Prepared  in  1832. 

326.  A transverse  section  from  the  upper  jaw  of  a Porpesse,  ex- 

hibiting the  oblique  direction  of  the  fangs  of  the  teeth 
at  the  back  part  of  the  jaw. 

327.  A transverse  section  of  the  lower  jaw,  with  three  teeth,  of 

the  small  Bottle-nose  Whale  of  Mr.  Hunter  {Delphinus 
Tursio,  Fabb.). 

At  one  end  of  this  section  the  tooth  has  been  split  down  to  show 
that  it  is  hollow,  and  formed  from  the  inside.  At  the  other  end 
of  this  preparation,  the  outer  part  of  the  jaw  and  socket  has  been 
removed,  showing  one  tooth  in  its  socket,  and  the  other  tooth  split 
down  similarly  to  the  first,  so  as  to  expose  its  cavity,  and  also  the 
pulp  upon  and  from  which  the  tooth  was  forming. 
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328.  Another  section  of  the  same  jaw, 

“ At  one  end  of  the  section  is  seen  a tooth  split  down  to  expose 
its  cavity,  from  which  the  pulp  has  been  turned  down.  From  the 
outer  part  of  the  jaw  a portion  has  been  removed,  which  exposes 
one  tooth  in  its  socket,  another  split  down  with  the  pulp  in  situ, 
and  the  third  tooth  altogether  removed,  but  the  pulp  is  left  standing. 

“ In  those  whales  which  have  teeth  in  both  jaws,  the  number  in 
each  varies  considerably  ; the  small  Bottle-nose  had  forty- six  in 
the  upper  and  fifty  in  the  lower,  and  in  the  jaws  of  others  there 
are  only  five  or  six  in  each. 

“ The  teeth  are  not  divisible  into  different  classes,  as  in  quadru- 
peds, but  are  all  pointed  teeth,  and  are  commonly  a good  deal 
similar.  Each  tooth  is  a double  cone,  one  point  being  fastened  in 
the  gum,  the  other  projecting  : they  are,  however,  not  all  exactly  of 
this  shape.  In  some  species  of  porpoise  the  fang  is  flattened,  and 
thin  at  its  extremity.  In  the  spermaceti  whale,  the  body  of  the 
tooth  is  a little  curved  towards  the  back  part  of  the  mouth  ; this 
is  also  the  case  in  some  others.  The  teeth  are  composed  of  animal 
substance  and  earth,  similar  to  the  bony  part  of  the  teeth  in  qua- 
drupeds. The  upper  teeth  are  commonly  worn  down  upon  the 
inside,  the  lower  on  the  outside  ; — this  arises  from  the  upper  jaw 
being  in  general  the  largest. 

“ The  situation  of  the  teeth,  when  first  formed,  and  their  pro- 
gress afterwards,  as  far  as  I have  been  able  to  observe,  is  very  dif- 
ferent in  common  from  those  of  the  quadruped.  In  the  quadruped, 
the  teeth  are  formed  in  the  jaw,  almost  surrounded  by  the  alveoli, 
or  sockets,  and  rise  in  the  jaw  as  they  increase  in  length,  the 
covering  of  the  alveoli  being  absorbed.  The  alveoli  afterwards  rise 
with  the  teeth,  covering  the  whole  fang  ; but  in  this  tribe  the  teeth 
appear  to  form  in  the  gum,  upon  the  edge  of  the  jaw,  and  they 
either  sink  in  the  jaw  as  they  lengthen,  or  the  alveoli  rise  to  inclose 
them  ; this  last  is  most  probable,  since  the  depth  of  the  jaw  is  also 
increased,  so  that  the  teeth  appear  to  sink  deeper  and  deeper  in 
the  jaw.  This  formation  is  readily  discovered  in  jaws  not  full- 
grown  ; for  the  teeth  increase  in  number  as  the  jaw  lengthens,  as 
in  other  animals.  The  posterior  part  of  the  jaw  becoming  longer, 
the  number  of  teeth  in  that  part  increases,  the  sockets  becoming 
shallower  and  shallower,  and  at  last  being  only  a slight  depression. 

“ It  would  appear  that  they  do  not  shed  their  teeth,  nor  have 
they  new  ones  formed  similar  to  the  old,  as  is  the  case  with  most 
other  quadrupeds,  and  also  with  the  alligator.  I have  never  been 
able  to  detect  young  teeth  under  the  roots  of  the  old  ones  ; and 
indeed  the  situation  in  which  they  are  first  formed  makes  it  in  some 
degree  impossible,  if  the  young  teeth  follow  the  same  rule  in  growing 
with  the  original  ones,  as  they  probably  do  in  most  animals. 
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“ If  it  is  true  that  the  Whale  tribe  do  not  shed  their  teeth,  in 
what  way  are  they  supplied  with  new  ones,  corresponding  in  size 
with  the  increased  size  of  the  jaw?  It  would  appear,  that  the 
jaw,  as  it  increases  posteriorly,  decays  at  the  symphysis  ; and  while 
the  growth  is  going  on,  there  is  a constant  succession  of  new  teeth, 
by  which  means  the  new-formed  teeth  are  proportioned  to  the  jaw. 
The  same  mode  of  growth  is  evident  in  the  elephant,  and  in  some 
degree  in  many  fish  ; but  in  these  last  the  absorption  of  the  jaw  is 
from  the  whole  of  the  outside  along  where  the  teeth  are  placed. 
The  depth  of  the  alveoli  seems  to  prove  this,  being  shallow  at  the 
back  part  of  the  jaw,  and  becoming  deeper  towards  the  middle, 
where  they  are  the  deepest,  the  teeth  there  having  come  to  the  full 
size.  From  this  forwards  they  are  again  becoming  shallower,  the 
teeth  being  smaller,  the  sockets  wasting,  and  at  the  symphysis 
there  are  hardly  any  sockets  at  all.  This  will  make  the  exact 
number  of  teeth  in  any  species  uncertain.” — J.  Hunter,  On  Whales, 
ut  supra,  p.  39S. 

c.  Teeth  composed  of  Dentine  and  Enamel,  with  a thin  outer  Layer 

of  Cement. 

329.  The  anterior  part  of  the  right  ramus  of  the  lower  jaw  of  a 

young  Lion  [Felis  Leo),  showing  the  teeth,  together  with 
the  gums  in  which  they  are  imbedded,  and  the  border  of 
soft  parts,  or  lip,  with  which  they  are  surrounded. 

In  this  specimen  the  teeth  are  not,  as  in  the  preceding  prepara- 
tions, of  a uniform  character,  but  vary  in  form  ; the  three  ante- 
rior being  termed  incisor es,  or  incisor  teeth ; the  succeeding  large 
tooth  cuspidatus,  canine  or  laniary ; and  the  remaining  teeth  pre- 
molares  and  molaresl 

330.  The  anterior  part  of  the  upper  jaw  of  a young  Lion  injected. 

In  this  specimen  the  body  of  the  permanent  canine  is  prett)’’  com- 
pletely formed,  and  the  fang  forming  : it  has  been  cut  down  in  the 
direction  of  its  axis  to  expose  the  cavity  containing  the  pulp  on 
which  it  was  forming.  One  of  the  deciduous  molars,  called  the 
‘ caruassial,’  is  in  the  act  of  being  shed,  and  is  about  to  be  replaced 
by  a premolar,  the  third  of  the  typical  series  : the  fourth  premolar 
has  the  size  and  shape  to  which  the  terra  ‘carnassial’  is  applied  : it 
has  just  begun  to  cut  the  gum.  Beyond  is  the  small  tubercular 
molar. 

331.  The  counterpart  or  opposite  section  of  the  canine  tooth  of 

the  preceding  preparation. 

332.  The  canine  of  the  jaw  of  the  opposite  side  of  the  same  Lion, 

showing  the  whole  of  the  pulp  on  which  it  was  forming. 


96 


d.  Teeth  composed  of  Dentine,  Enamel,  and  Cement*,  interblended. 

a.  With  a single  cavity  in  the  fang,  but  a double  one  in  the  body  of 
the  tooth.  The  enamel  principally  external. 

333.  The  pulp  of  the  incisor  of  a Horse  {Equus  Caballus),  which 

is  forked  or  split  at  its  unattached  end,  forming  the  tw'o 
cavities  in  the  body  of  the  tooth.  Between  the  two  forks 
is  the  loose  end  of  the  pulp  which  forms  the  enamel. 

334.  The  incisor  of  the  Horse  at  an  early  period  of  its  formation. 

A portion  has  been  removed  from  both  sides  in  the  di- 
rection of  its  axis,  which  show^s  the  cavity  in  the  centre 
of  the  cutting  surface,  and  the  forked  appearance  of  the 
tooth,  which  results  from  this  treatment.  The  end  of  the 
pulp  appears  also  forked  on  which  the  dentine  is  formed. 
The  pulp  of  the  enamel  may  be  seen  in  the  interspace  of 
the  bifurcation. 

335.  A section  of  the  anterior  part  of  the  jaw  of  a Colt,  exposing 

the  pulps  of  two  incisors,  the  sockets  being  laid  open 
and  the  teeth  being  removed.  At  one  side  is  the  pulp  of 
the  tooth,  pulled  out  of  the  socket,  exhibiting  its  bifurca- 
tion, at  the  top  of  which  socket  is  the  pulp  of  the  enamel. 
At  the  other  side  of  the  preparation  is  the  loose  or  unat- 
tached end  of  the  pulp  of  the  other  tooth,  in  the  cavity 
of  which  a bristle  is  placed  to  open  it. 

336.  A section  of  the  anterior  part  of  the  jaw  of  a Colt,  with 

one  of  the  shedding  incisors  drawm,  and  the  socket  in 
w^hich  the  permanent  tooth  was  Forming  laid  open,  and 
that  part  of  the  tooth  that  w^as  formed  taken  away,  so 
as  to  show  the  pulps,  viz.  the  dentinal  pulp,  and  the 
enamel  pulp. 

337.  A similar  section  from  the  other  side  of  the  same  jaw-  as 

the  preceding,  with  the  shedding  incisor  also  drawm  out ; 
but  the  permanent  incisor  has  been  cut  through  in  the 
socket,  so  as  to  show  its  forked  cavity  filled  with  the  den- 
tinal pulp,  which  arises  from  the  bottom  of  the  socket, 
and  the  interspace  of  the  bifurcation  filled  by  the  enamel 
pulp,  which  originates  from  the  upper  part  of  the  socket. 
The  whole  is  surrounded  by  the  capsule  which  is  the  basis 
of  the  future  cement. 

* Cortical  osseux.  Tenon.  Crusta  petrosa,  Blake,  Cement,  Cuvier, 
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(3.  With  double  cavities  in  both  body  and  tang.  The  enamel  mixed 

internally  with  the  dentine. 

338.  The  anterior  part  of  the  left  ramus  of  the  lower  jaw,  in- 

jected, of  a Foal  {Equus  cabaUus,  pullus),  of  which  the 
outer  plate  has  been  removed,  to  expose  the  sockets  and 
the  growing  teeth.  At  the  end  of  the  jaw  (the  upper  part 
of  the  preparation)  the  capsula  dentis  of  the  first  incisor 
has  been  removed  to  show  the  tooth : it  is  left  on  the 
second.  It  has  been  reflected  from  the  first  and  third 
grinders,  but  is  left  on  what  remains  of  the  intermediate 
grinder,  part  of  which  has  been  removed.  It  is  again  re- 
flected from  the  last  grinder. 

339.  A section  of  the  lower  jaw  of  a Foal,  including  a molar 

tooth  which  had  not  yet  pierced  the  gum : it  is  exposed 
by  removing  a part  of  the  jaw.  The  internal  periosteum 
of  the  socket,  and  capsule  of  the  tooth,  has  been  reflected 
from  one  part  to  expose  the  tooth  : on  the  other  part  of 
the  same  tooth  it  is  left.  A bristle  is  placed  behind  the 
attachment  of  the  capsule  and  pulp  to  the  jaw,  through 
which  attachment  the  vessels  and  nerves  pass. 

340.  The  grinder  of  a Horse  {Equus  caballus),  at  the  beginning 

of  its  formation.  It  is  suspended  by  a part  of  the  cap- 
sule. One  portion  of  the  bony  part  has  been  removed  to 
show  the  two  pulps  upon  and  from  which  it  was  formed  : 
below,  the  other  two  bony  portions  of  the  tooth  remain 
with  the  pulps  in  them. 

341.  The  capsule  and  pulps  of  the  grinder  of  a Horse,  at  an 

early  period  of  its  formation. 

342.  Part  of  the  pulp  of  a Horse’s  tooth. 

343.  The  dentinal  pulp  of  a Horse’s  grinder,  attached  at  its  basis 

to  the  lining  of  the  socket,  and  terminating  at  the  other 
end  in  five  long  conical  processes,  which  were  drawn  out 
of  as  many  cavities  in  the  body  of  the  tooth. 

344.  A similar  preparation.  The  divisions  of  the  dentinal  pulp, 

exceeding  four  in  number  in  both  these  preparations, 
show  that  they  have  been  taken  from  grinders  of  the 
under  jaw. 

345.  A tooth  of  incomplete  growth  of  a Horse  removed  out  of 

its  socket,  split  in  the  direction  of  its  axis,  and  sus- 
pended by  the  root,  so  as  to  exhibit  the  processes  of  the 
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dentinal  pulp  passing  down,  as  it  were,  in  grooves,  and 
part  of  the  enamel  pulp  hanging  down,  attached  to  the 
gum  which  covers  the  extremity  of  the  tooth. 

346.  A transverse  section  of  the  upper  jaw  of  a Horse,  in  which 

are  two  grinders  of  incomplete  growth,  one  of  w hich  is 
much  further  advanced  than  the  other,  having  pierced 
the  gum.  The  external  part  of  the  jaw  has  been  removed 
to  expose  these  teeth.  From  the  most  advanced  tooth, 
the  outer  capsule  and  external  lamella  of  the  tooth  have 
been  removed  to  expose  the  long  dentinal  pulp,  which 
adheres  to  the  bottom  of  the  socket,  and  as  it  passes  into 
the  cavity  of  the  tooth,  divides  as  those  cavities  divide. 
In  the  other  tooth,  the  forked  dentinal  pulp  is  turned  up, 
and  another  lamella  of  the  tooth  removed  to  expose  the 
enamel  pulp  attached  at  its  base  to  the  gum,  the  two 
pulps,  as  it  were,  interdigitating. 

347.  A horizontal  section  of  the  upper  jaw,  with  the  two  first 

grinders,  of  a Horse.  The  bases  of  the  sockets  are  re- 
moved, to  show  the  hollow  growing  roots  of  the  teeth,  of 
which  the  bone-forming  pulps  have  been  pulled  out,  and 
hang  down,  attached  at  their  bases  to  the  bottom  of  the 
socket. 

348.  A horizontal  section  of  the  jaw  of  a Colt,  which  includes 

the  apertures  of  the  sockets  of  two  grinders  that  had  not 
yet  advanced  through  the  gum.  The  teeth  have  been 
removed,  leaving  the  enamel-forming  pulp  in  its  situation, 
attached  at  its  base  to  the  inside  of  the  gum,  and  loose 
where  it  was  situated  between  the  interstices  of  the  bony 
part. 

349.  A Horse’s  grinder  which  has  been  steeped  in  an  acid ; a 

section  removed  from  the  side,  and  from  the  grinding 
surface,  and  the  tooth,  as  it  w'^ere,  unfolded,  the  ccsmcntwnn 
being  drawn  out  from  the  interstices  of  the  ivory  portion, 
and  the  intervening  enamel  wholly  dissolved. 

y.  With  many  cavities  in  both  body  and  fang.  The  dentine,  enamel, 
and  cement  regularly  alternating. 

“ On  the  Teeth  of  the  Elephant. 

“They  have  but  one  tooth  on  each  side  of  each  jaw 
when  the  animal  is  fully  grown.  They  shed  their  teeth  at 
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least  twice,  for  in  the  young  animal,  which  has  shed  its 
teeth  once,  we  find  a third  tooth  approaching : and  most 
probably  they  shed  them  much  oftener  : even  that  third 
tooth  is  much  smaller  than  what  we  find  in  the  old  ele- 
phants. 

“The  reason  why  they  should  shed  their  teeth  more 
than  once,  and  therefore  oftener  than  what  is  done  in 
other  animals,  is  very  evident,  and  arises  entirely  from 
their  having  only  one  complete  tooth  at  a time  on  each 
side  of  each  jaw.  In  those  animals  that  havG  more  teeth 
than  one,  each  tooth  is  to  be  considered  when  in  use  as 
only  a part  of  a whole,  each  tooth  being  much  smaller 
than  if  the  whole,  as  is  the  case  with  the  Elephant,  were 
united  into  one. 

“ Those  animals  that  have  more  teeth  than  one,  shed  a 
certain  number  which  is  equivalent  to  the  shedding  of  the 
first  tooth  in  the  Elephant ; but  here  they  stop,  and  make 
up  the  deficiency  in  another  way,  while  the  Elephant 
goes  on  in  the  same  course : now  let  us  reconcile  this 
difference. 

“In  the  Polydentata,the  increase  of  new  teeth,  or  rather 
the  increase  of  grinding  surface,  is  from  behind,  forming 
in  regular  succession  as  the  jaw  increases,  which  super- 
sedes in  them  the  necessity  of  a second  change,  otherwise 
another  set  of  proportionally  larger  teeth  must  unavoid- 
ably have  taken  place,  to  fill  up  the  additional  growth  of 
the  jaw ; but  in  the  Elephant  there  is  not  this  increase 
of  new  teeth  ; therefore  nature  must  take  the  next  expe- 
dient, viz.  change  the  tooth  while  the  jaw  is  increasing. 
However,  even  in  the  Elephant,  there  is  an  effect  pro- 
duced, which  is  somewhat  similar  to  the  other,  although 
not  so  great,  viz.  the  whole  tooth  n breadth  is  not  formed 
at  the  same  time,  the  anterior  end  being  always  formed 
a considerable  time  before  the  other,  and  of  course  higher 
in  the  jaw  ; so  that  there  is  backwards  an  increased  suc- 
cession of  grindingsurfaceproduced,  similar  to  new-formed 
teeth  in  other  animals ; but  as  this  tooth  does  not  lengthen 
backwards  in  proportion  to  the  increase  of  jaw,  it  does 
not  keep  pace  with  that  increase,  therefore  a new  tooth 
is  formed  behind  to  succeed  the  other. 

“ These  new  teeth  are  not  formed  under  the  first  tooth, 
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or  by  the  side  of  it,  <is  in  the  Polydentata,  but  entirely 
behind ; and  as  the  posterior  end  of  the  first  tooth  is  latest 
of  growing,  while  the  anterior  end  of  the  second  is  by 
much  the  earliest,  the  anterior  end  of  the  succeeding 
tooth  comes  into  use  long  before  the  first  tooth  is  fit  to 
be  shed,  and  the  length  of  grinding  surface  is  increased 
by  the  whole  of  one  and  part  of  another  tooth. 

“ The  line  of  direction  is  very  oblique,  similar  to  the 
oblique  line  made  by  the  teeth  of  different  growths  back- 
wards in  the  Polydentata ; but  in  the  Elephant,  as  the 
tooth  rises  in  the  jaw,  its  anterior  end  is  worn  do^^  n ; so 
there  is  an  increased  surface  produced. 

“ The  jaws  still  continuing  to  grow,  the  succeeding  tooth 
acts  at  first  only  in  part,  at  which  time  there  are  two 
teeth  in  view  and  in  action ; but  by  the  time  that  this 
succeeding  tooth  is  considerably  exposed,  the  other  is 
shed,  by  which  means  the  animal  is  reduced  to  one  tooth. 
A repetition  of  this  process  goes  on  while  the  animal  is 
growing ; but  wdien  the  growth  of  the  jaw  is  at  a stand, 
then  the  animal  is  reduced  to  a single  tooth. 

“ They  do  not  shed  their  teeth  as  other  animals  do  that 
have  more  than  one ; for  those  that  have  more  than  one 
tooth  can  afford  to  be  for  some  time  without  some  of  their 
teeth ; therefore  the  young  tooth  comes  up  in  many 
nearly  in  the  same  place  with  its  predecessor,  and  some 
exactly  underneath,  so  that  the  shedding  tooth  falls  some 
time  before  the  succeeding  tooth  can  supply  its  uses  ; 
but  this  would  not  have  answered  in  the  Elephant,  for 
if  the  succeeding  tooth  had  formed  in  the  same  situation 
with  respect  to  the  first,  the  animal  would  have  been  for 
some  time  entirely  deprived  of  a tooth  on  one  side,  or  at 
least  if  it  had  had  one  on  the  same  side  in  the  opposite 
jaw,  that  one  could  have  been  of  no  use ; and  if  this 
process  took  place  in  both  sides  of  the  same  jaw,  and 
in  either  jaw,  the  animal  would  for  some  time  be  entirely 
deprived  of  any  use  of  the  two  remaining.” — Hunterian 
MS.  Catalogue. 

350.  A longitudinal  section  of  the  dentinal  pulp  of  a growing 
grinder  of  an  Elephant  {Elephas  asiaticus).  This  pulp 
consists  of  many  plates  or  laminae  attached  at  their  bases 
and  edges  to  the  enveloping  membrane  or  capsula  dentis. 
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351.  A longitudinal  section  of  the  enamel-forming  pulp  of  the 

same  tooth  of  the  Asiatic  Elephant.  They  are  so  many 
plates  or  laminas  attached  at  their  base  to  the  capsule 
next  the  gum,  and  passing  into  the  interstices  of  the 
tooth,  interdigitating  with  the  plates  of  the  former  pulp, 
covering  the  dentine  with  the  enamel,  which  is  itself 
covered  by  cement  formed  by  ossification  of  the  capsule. 

352.  A section  of  the  growing  tooth  of  a young  Asiatic  Elephant, 

which  has  been  steeped  in  an  acid  so  long  as  to  remove 
entirely  the  enamel.  On  the  uncut  or  natural  side  may  be 
seen  the  enveloping  membrane ; and  where  it  covers  the 
two  edges,  or  rather  the  cutting,  surface  and  the  base,  it 
gives  attachment  or  origin  to  the  two  pulps.  On  one 
edge  is  the  dentinal  pulp,  and  on  the  opposite  edge  is  the 
enamel  pulp,  both  of  which  are  seen  going  into  the  dif- 
ferent interstices  of  the  tooth,  as  it  w'ere,  overlapping 
each  other. 

353.  The  opposite  section  of  the  same  tooth. 

354.  A molar  tooth  of  an  African  Elephant  {Elephas  africanus), 

which  has  been  steeped  in  an  acid  until  the  whole  of  the 
enamel  has  been  dissolved,  and  the  remaining  consti- 
tuents of  the  tooth  so  far  softened  as  to  bear  being  cut 
with  a knife.  In  this  way  a longitudinal  vertical  section 
has  been  removed  from  the  preparation,  which  thus  ex- 
hibits the  rhomboidal  plates  of  dentine  formed  by  the 
pulps  that  arise  from  the  bottom  of  the  sockets,  and  the 
cement,  which  is  formed  from  the  processes  of  the  cap- 
sule attached  to  the  gum ; the  two  kinds  of  pulps,  as  it 
were,  interdigitating.  In  the  intervening  empty  spaces 
was  situated  the  enamel,  formed  from  a particular  pulp, 
attached  to  the  capsule. 

B.  Whose  Growth  is  continual. 

“ Teeth  continually  growing  I have  divided  into  two 
species;  first,  the  Dentes  scalprarii',  and  second,  the 
tusks.  The  first  belongs  to  Hares,  &c. ; the  second  to 
the  Boar  tribe ; as  also  to  the  Narwhal,  and  probably  to 
many  more.” — Hunterian  MS.  Catalogue. 
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a.  Incisores. 

355.  The  right  ramus  of  the  lower  jaw  of  a Beaver  {Castor 

Fiber,  Linn.),  in  which,  by  an  oblique  section,  the  root 
of  the  incisor  is  exposed,  and  part  of  it  also  removed,  so 
as  to  exhibit  the  vascular  secreting  pulp  in  the  cavity  of 
the  tooth,  together  with  the  form  of  the  tooth  and  its 
great  extent  within  the  jaw. 

356.  The  left  ramus  of  the  lower  jaw  of  a Porcupine  [Hystrix 

cristata,  Linn.),  in  which  the  outer  parietes  of  the  socket 
of  the  incisor  have  been  removed  to  show  the  form  of  the 
tooth  and  its  great  extent  within  the  jaw. 

357.  The  right  ramus  of  the  same  jaw,  in  which  the  tooth  itself 

as  well  as  the  outer  parietes  of  the  socket  of  the  incisor 
have  been  removed,  so  as  to  exhibit  the  form  and  extent 
of  the  socket,  and  the  secreting  pulp,  which  is  of  an  elon- 
gated pyramidal  figure. 

357  A.  A portion  of  the  left  ramus  of  the  lower  jaw  of  a Por- 
cupine, in  which  the  socket  of  the  incisor  is  laid  open, 
the  tooth  displaced,  and  the  vascular  parts  concerned  in 
its  formation  exposed. 

The  dentinal  pulp,  having  been  drawn  out  of  the  cavity  of  the 
tooth,  hangs  attached  by  its  base  to  the  root  of  the  socket : the 
enamel  membrane  is  reflected  from  the  socket  as  far  as  its  attach- 
ment to  the  orifice  of  that  cavity.  This  membrane  is  found  only 
on  the  convex  side  of  the  socket,  and  adheres  firmly  at  its  edges 
to  the  parietes  of  the  socket ; the  line  of  termination  may  be  di- 
stinctly seen  in  the  preparation,  and  corresponds  with  the  limits  of 
the  enamel  on  the  tooth.  For  in  these  teeth  the  enamel  is  con- 
fined to  the  anterior  surface,  terminating  in  a well-defined  edge  on 
either  side  ; and  from  this  disposition  of  substances  differing  in 
density,  results,  as  a consequence  of  constant  attrition,  the  sharp 
cutting  anterior  edge,  and  posterior  sloping  surface  like  that  of  a 
chisel.  And  as  this  resemblance  in  form  arises  from  a similarity 
in  composition,  these  teeth  were  termed  Dentes  scalprarii  by 
Grew,  and  Mr.  Hunter  makes  use  of  a modification  of  the  same 
term  (Scalpris-dentata)*  to  signify  the  animals  to  which  they  are 
peculiar,  viz.  the  Glires  of  Linnaeus. — Prepared  in  1831. 

357  B.  The  right  ramus  of  the  same  jaw  as  the  preceding. 

In  this  the  dental  canal  is  laid  open,  and  the  nerve  displaced, 

* Zoological  Appendix  to  White’s  Journal  of  a Voyage  to  New  South' 

J Vales,  p.  274. 
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showing  the  filaments  which  are  given  off  to  the  pulps  of  the  teeth, 
and  more  particularly  that  which  goes  to  the  pulp  of  the  incisor. 
This  is  given  off  at  the  middle  of  the  canal,  and  returns  at  an  acute 
angle  to  gain  the  capsule  of  the  pulp,  where  it  may  be  seen  to 
ramify.  Its  course  is  indicated  by  portions  of  bristle. — Prepared 
in  1831. 

b.  Laniarii. 

358.  Part  of  the  right  upper  jaw  of  a Boar  {Sus  scrofa,  Linn.), 

in  which  the  tusk  and  its  socket  have  been  sawed  through 
in  the  direction  of  their  axes,  so  as  to  exhibit  the  depth 
of  the  socket,  the  cavity  in  the  root  of  the  tusk,  and  the 
vascular  pulp  by  which  it  was  secreted.  A bristle  is 
placed  behind  the  latter. 

359.  The  corresponding  section  of  the  same  jaw  and  tooth, 

showing  the  same  circumstances. 

360.  A portion  of  the  left  upper  jaw  of  apparently  the  same 

Boar,  in  which  the  whole  of  the  outer  parietes  of  the 
socket  and  outer  half  of  the  tusk  have  been  removed  so 
as  completely  to  expose  the  pulp,  which  is  of  a flattened 
pyramidal  figure. 

361.  A part  of  the  right  ramus  of  the  lower  jaw  of  a Boar,  in 

which  the  inner  parietes  of  the  socket  of  the  tusk  have 
been  removed  to  show  the  form  of  the  tusk  and  its  ex- 
tent within  the  jaw;  upon  the  non-exserted  part  may  be 
observed  transverse  curved  lines,  which  indicate  the 
different  stages  of  growth. 

c.  Growth  of  Teeth  exemplified  by  Experiments  with  Madder. 

[All  the  specimens  in  this  group  are  from  the  common 
Hog  {Sus  doinesticus).  The  madder  was  administered 
at  particular  periods  or  intervals,  so  as  to  have  the  teeth 
tinged  stratum  super  stratum,  but  they  have  now  en- 
tirely lost  the  colour  so  imparted.] 

362.  An  incisor  and  a tusk  in  the  growing  state,  longitudinally 

bisected  to  show  the  different  strata  of  colour. 

363.  A tusk  and  a premolar,  both  in  the  growing  state,  simi- 

larly bisected  to  show  the  same  circumstance. 

364.  A transverse  section  of  the  lower  jaw,  containing  a molar, 

from  which  a portion  has  been  removed  on  both  sides. 
The  stratum  of  red  colour  is  (stated  to  have  been)  seen 
both  in  the  tooth  and  in  the  jaw. 


104 


365.  A similar  section  with  the  permanent  molar  not  so  far 

advanced.  The  colour  is  (stated  to  have  been)  not  so 
distinct. 

366.  A similar  section,  with  the  deciduous  molar  in  situ. 

367.  A similar  section  in  which  the  red  colour  is  (stated  to 

have  been)  more  brilliant. 

368.  The  right  ramus  of  the  lower  jaw,  in  which  the  deciduous 

and  permanent  molars  have  been  filed  down  to  different 
extents  to  exhibit  the  circular  stratum  of  red  in  each, 
but  much  faded  (now  entirely  gone). 

5.  Component  Parts  of  Teeth. 

369.  The  superior  maxillary  bones  of  a Woman,  injected,  and 

containing  the  teeth,  all  of  which  have  been  by  means  of 
acid  deprived  of  their  earthy  part,  and  dried  so  as  to 
render  them  transparent,  and  afterwards  preserved  in  oil 
of  turpentine.  The  anterior  or  outer  plates  of  the  al- 
veolar processes  have  been  removed,  together  with  the 
outer  moieties  of  the  teeth,  so  that  the  extent  of  the 
fangs  within  the  jaws  and  their  cavities  may  be  seen. 

370.  The  outer  plate  of  the  alveolar  processes  of  the  superior 

maxillary  bones  of  a Woman,  injected,  with  the  outer 
moieties  of  the  teeth ; all  of  which  have  been  treated  in 
the  same  manner,  and  exhibit  the  same  circumstances  as 
the  preceding  preparation. 

370  A.  The  right  superior  maxillary  bone  of  a Woman,  injected, 

with  some  of  the  teeth,  which  have  been  deprived  by  means 
of  acid  of  their  earthy  constituents,  dried,  and  afterwards 
preserved  in  oil  of  turpentine. — Hunterian,  Mus.  Kew. 

371.  The  outer  plate  of  the  lower  jaw  of  a Woman,  with  the 

outer  moieties  of  the  teeth,  which  have  been  steeped  in 
an  acid  and  dried,  but  are  preserved  in  spirits  of  wine. 
This  preparation  exhibits  the  dental  canals,  and  the  forms 
and  proportions  of  the  sockets  and  fangs  of  the  teeth. 

371  A.  A portion  of  the  Human  superior  maxillary  bone  with 

the  teeth,  w'hich,  after  having  had  their  earthy  consti- 
tuents removed  by  an  acid,  have  been  dissected  to  show 
the  pulp-cavities  of  the  teeth,  on  the  right  side,  and  pre- 
served in  spirits, — Hunterian,  Mus.  Kew. 

372.  The  anterior  part  of  the  left  ramus  of  the  lower  jaw  of  a 
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young  Lion,  injected,  and,  together  with  the  teeth, 
steeped  in  an  acid,  dried,  and  preserved  in  oil  of  turpen- 
tine ; by  which  treatment  is  shown  the  transparency  of 
the  teeth  when  deprived  of  their  earth,  and  their  non- 
vascularity. 

373.  A transverse  section  of  the  body  of  a Horse’s  grinder, 

which  has  been  steeped  in  an  acid  and  consequently 
deprived  of  the  earthy  constituent  of  the  ivory,  and  the 
whole  of  the  enamel ; so  that  the  situation  which  the 
latter  substance  occupied  in  the  tooth  is  now  indicated 
by  empty  spaces. 

374.  A longitudinal  section  of  a Horse’s  grinder,  which  has  been 

similarly  treated,  and  exhibits,  in  consequence,  similar 
interstices  which  the  enamel  had  previously  occupied. 

375.  The  opposite  section  of  the  same  grinder. 

375  A.  Part  of  a Horse’s  grinder,  the  lower  half  of  which  has 
been  subjected  to  the  action  of  acid,  and  shows  the  same 
circumstances  as  the  preceding  preparations. — Donor, 
Charles  Hatchett,  Esq. 

“ When  a tooth  coated  with  enamel  is  immersed  in  diluted  nitric 
or  muriatic  acid,  a feeble  effervescence  takes  place,  and  the  enamel 
is  completely  dissolved  ; so  also  is  the  bony  part,  but  the  cartilage 
of  that  part  is  left,  retaining  the  shape  of  the  tooth.  Or,  if  a tooth 
in  which  the  enamel  is  intermixed  with  the  bony  substance,  is 
plunged  in  the  acid,  the  enamel  and  the  bony  part  are  dissolved, 
in  the  same  manner  as  before  ; that  is  to  say,  the  enamel  is  com- 
pletely taken  up  by  the  acid*,  while  the  tooth,  like  other  bones, 
remains  in  a pulpy  or  cartilaginous  state,  having  been  deprived  of 
the  ossifying  substance.  Consequently  those  parts  which  were 
coated  or  penetrated  by  lines  of  enamel,  are  diminished  in  pro- 
j)ortion  to  the  thickness  of  the  enamel  which  has  been  thus  dis- 
solved ; hut  little  or  no  diminution  is  observed  in  the  tooth.” — 
“ As  porcellaneous  shell  principally  differs  from  mother  of  pearl 
only  by  a relative  proportion  between  the  carbonate  of  lime  and 
the  gluten  or  membrane ; in  like  manner,  the  enamel  appears  only 
to  be  different  from  tooth  or  bone  by  being  destitute  of  cartilage, 
and  by  being  princijially  formed  of  phosphate  of  lime  cemented  by 
gluten.” — Hatchett,  Experiments  on  Shell  and  Bone,  Philos.  Trans. 
Ixxxix.  1799,  p.  328. 

* This  fact  had  not  escaped  Mr.  Hunter,  who,  speaking  of  enamel, 
says,  “ When  soaked  in  a gentle  acid,  there  appears  no  gristly  or  fleshy 
part  with  which  the  earthy  part  had  been  incorporated.” — History  of 
the  Human  Teeth,  p.  35. 
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375  B.  A portion  of  the  ciementum  of  an  Elephant^s  grinder, 
which  has  been  steeped  in  an  acid,  dried,  and  preserved 
in  oil  of  turpentine,  for  the  purpose  of  showing  the  pro- 
portion of  animal  matter  that  it  contains. — Donor,  Sir  E. 
Home,  Bart.,  V.P.R.S. 

6.  Formation  and  Shedding  of  the  Teeth. 

a.  Where  only  a certain  number  of  the  Teeth  are  shed,  viz.  those  on  the 
fore  part  of  the  mouth,  and  shed  hut  once. 

A 3J6.  The  gum  removed  from  the  fore-part  of  the  upper  jaw 
of  a Human  foetus,  injected,  showing  the  capsules  of  the 
deciduous  teeth ; the  crown  of  one  of  the  incisors  is  ex- 
posed.— Mus.  Sir  Astley  Cooper,  Bart,  F.R.S. 

B 376.  The  left  ramus  of  the  lower  jaw  of  the  same  foetus,  with 
the  inner  walls  of  the  formative  sockets  and  capsules 
removed  to  show  the  germs  of  the  deciduous  teeth,  and 
also  that  of  the  first  permanent  molar. — Mus.  Sir  Astley 
Cooper,  Bart.  F.R.S. 

C 376.  The  upper  jaw  of  a Child,  very  finely  injected,  showing 
the  ten  deciduous  teeth  in  place,  and  the  germs  of  some 
of  the  permanent  teeth  exposed  in  their  formative  alveoli. 
The  non- vascularity  of  the  teeth  is  w^ell  demonstrated  by 
the  contrast  of  their  whiteness  with  the  bone  coloured  by 
the  fine  injection. — Hunterian,  Mus.  Kew. 

D 376.  A section  of  the  skull  of  a young  Orang-Utan  {Simia 
Satyrus),  including  the  right  side  of  the  upper  jaw,  from 
which  the  outer  wall  of  the  sockets  of  the  teeth  has  been 
removed,  exposing  the  fangs  of  the  first  permanent  incisor 
and  first  true  molar,  which  have  come  into  place,  and 
those  of  the  deciduous  canine  and  the  two  deciduous 
molars  which  have  not  been  shed.  The  formative  capsule 
of  the  second  permanent  incisor,  of  the  canine,  of  the  two 
premolars,  which  are  above  the  deciduous  molars,  and  of 
the  second  and  third  true  molars,  which  are  behind  the 
first  true  molar,  are  also  exposed. — Prepared  in  1849. 

E 376.  The  corresponding  section  of  the  left  side  of  the  skull 
of  the  same  young  Orang-Utan,  with  the  deciduous  and 
permanent  teeth  similarly  displayed;  a vertical  section 
has  been  removed  from  the  germ  of  the  last  true  molar, 
showing  its  large  formative  pulp,  in  organic  connection 
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with  the  cap  or  first-developed  summit  of  the  crown. — 
Prepared  in  1849. 

F 376.  The  right  ramus  of  the  lower  jaw  of  the  same  young 
Orang-Utan,  with  the  inner  parietes  of  the  sockets  re- 
moved, exposing  the  teeth  in  place,  which  are,  the  first 
permanent  incisor,  the  second  deciduous  incisor,  the 
deciduous  canine,  the  two  deciduous  molars  and  the  first 
and  second  permanent  molars  : it  also  exposes  the  forma- 
tive capsules  of  the  second  permanent  incisor,  the  canine, 
and  the  two  premolars,  which  are  beneath  the  deciduous 
molars.  There  appears  to  be  no  formative  socket  or  cap- 
sule for  the  third  true  molar.  The  large  inferior  maxillary 
nerve  is  shown  beneath  the  teeth. — Prepared  in  1849. 

G 376.  The  left  ramus  of  the  lower  jaw  of  the  same  young 
Orang-Utan,  with  the  outer  parietes  of  the  sockets  re- 
moved, showing  the  fangs  of  the  two  permanent  incisors, 
the  deciduous  canine,  the  two  deciduous  molars,  and  the 
first  and  second  true  molars,  which  are  in  place ; and 
the  capsules  of  the  permanent  canine,  and  two  premolars. 
There  was  no  trace  of  the  germ  of  the  last  true  molar. — 
Prepared  in  1849. 

376.  A vertical  section  of  the  left  ramus  of  the  lower  jaw  of  a 
young  Lion  {Felis  Leo),  with  the  teeth,  made  after  the 
parts  have  been  steeped  in  acid ; exhibiting  two  temporary 
molars,  with  their  fangs  partially  absorbed,  preparatory  to 
their  being  shed;  two  permanent  premolars  beneath  almost 
completely  formed ; and  a true  molar  just  rising  into 
place  behind  the  temporary  ones,  which  mode  of  succes- 
sion forms  the  essential  distinction  between  the  molars 
and  premolars. 

377-  A section  of  the  upper  jaw  of  a young  Horse  {Equus  ca- 
ballus),  containing  a temporary  grinder,  and  a permanent 
one  forming  in  a socket  at  its  root.  The  outer  plate  of 
the  jaw  has  been  removed,  so  as  to  exhibit  the  effects  of 
the  absorbent  process  on  the  fangs  of  the  temporary  tooth, 
and  the  vascular  pulps  concerned  in  the  formation  of  the 
permanent  one,  which  by  its  position  in  the  same  vertical 
line  with  the  shedding  tooth  is  a ‘ premolar.^ 

378.  A similar  section  of  the  upper  jaw  of  a young  Horse,  con- 
taining two  temporary  and  two  permanent  teeth  ; the 
former  in  the  act  of  being  shed,  the  latter  in  the  act  of 
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growth : but  both  processes  are  more  advanced  than  in 
the  preceding  preparation. 

379.  A section  of  the  lower  jaw  of  a young  Horse,  containing 

two  temporary  and  two  permanent  teeth.  The  sockets 
of  the  latter  have  been  laid  open,  and  one  of  them  is  left 
surrounded  by  the  external  capsule ; but  from  the  other 
the  capsule  has  been  removed,  together  with  part  of  the 
substance  of  the  tooth,  so  as  to  expose  the  bone-forming 
pulp.  The  rudimental  molar  is  here  preserved  anterior 
to  the  functional  deciduous  teeth  of  which  it  completes 
the  typical  number. 

b.  Where  all  the  Teeth  are  shed,  and  probably  continue  to  be  so  shed 
during  the  life-time  of  the  animal,  at  least  while  it  continues  growing, 
which  is  probably  through  its  whole  life. 

a.  Where  there  is  a succession  of  Teeth  forming  on  the  same  pulp, 

380.  The  right  ramus  of  the  lower  jaw  of  a young  Crocodile 

{Crocodilus  acutus,  Cuv.),  in  which  the  outer  wall  of  the 
alveolar  processes  has  been  removed,  together  with  the 
outer  part  of  the  teeth,  so  that  their  cavities  are  exposed, 
and  the  vascular  pulps  on  and  from  which  these  teeth 
are  formed. 

/3.  Where  there  is  a succession  of  Teeth  forming  on  distinct  pulps. 

381.  A portion  of  the  jaw  of  the  Angler  [Lophius  inscatorius, 

Linn.),  in  which  fish  the  jaw  is  increased  by  matter 
added  to  the  outside,  and  is  diminished  in  a certain  pro- 
portion by  the  removal  of  matter  from  the  inside  : the 
teeth  also  follow  the  same  order,  forming  in  the  new- 
forming  jaw,  gradually  increasing  in  density  and  size  as 
they  advance  with  it  inwards,  and  by  the  time  they  are 
completely  formed  becoming  inner  teeth. 

The  teeth  are  supported,  as  in  Sharks,  by  ligaments, 
which  are  here  seen,  of  a tendinous  lustre,  and  of  a 
pyramidal  form. 

The  process  of  shedding  is  exemplified  in  those  of  the 
perfect  teeth  which  are  situated  most  anteriorly. 

382.  A section  of  the  post-mandibular  bone  of  a Shark  {Squalus 

Carcharias,  Linn.),  in  which  the  mode  of  increase  of  the 
bone  and  the  order  of  the  succession  of  the  teeth  (viz. 
from  the  outside  to  the  inside,  as  in  the  preceding  ex- 
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ample,)  are  reversed ; for  the  teeth  are  developed  from 
uithin,  and  by  the  time  they  are  completely  formed 
become  the  exterior  teeth,  when  they  wear  away  and 
drop  off. 

The  gradual  increase  in  density,  and  the  filling  up  of 
the  cavity  of  the  tooth  as  it  advances  forward,  are  shown 
on  one  side  of  this  section ; and  also  the  change  of  posi- 
tion of  the  tooth  from  the  recumbent  to  the  erect  state, 
which  takes  place  when  it  arrives  at  the  exterior  row. 

383.  A similar  preparation. 

383  A.  A section  of  the  post-mandibular  bone  of  the  grey  Shark 
{Squalus  Galeus,  Linn.),  showing  the  manner  in  which 
the  new-formed  teeth  are  covered  by  the  gum. — Prepared 
1831. 

384.  A section  of  the  post-mandibular  bone  of  a Skate  {Raia 

Batis,  Linn.),  in  which  the  mode  of  increase  of  the  jaw 
and  of  the  succession  of  the  teeth  are  the  same  as  in  the 
Shark,  viz.  from  within  outwards  ; but  the  teeth  are  here 
much  more  numerous,  covering  the  jaw  like  a pavement. 

7*  The  Situation  of  the  Teeth. 

a.  In  the  Mouth, 
a.  In  a single  row  in  each  jaw. 

385.  The  head  of  a Fish  {Julis,  Cuv.),  exhibiting  conical  curved 

teeth  in  a single  series  in  each  jaw. 

386.  The  left  superior  maxillary  bone  of  a Lizard  {Cyclodus 

nigroluteus),  exhibiting  a single  series  of  obtuse  teeth. 

387.  The  left  ramus  of  the  lower  jaw  of  an  Iguana,  exhibiting 

a single  series  of  compressed  acuminate  and  serrate  teeth. 

388.  The  right  superior  maxillary  bone  of  a young  Crocodile 

{Crocodilus  acutus,  Cuv.),  exhibiting  a single  row  of 
conical  sharp-pointed  but  irregular  teeth. 

389.  Part  of  the  lower  jaw  of  a young  Dolphin  {Delphinus  Tursio, 

Fabr.),  exhibiting  a single  row  of  regular  conical  teeth. 

390.  The  lower  jaw  of  a Sloth  {Bradiypus  tridactylus,  Linn.), 

exhibiting  a single  row  of  four  obtuse  cylindrical  teeth 
on  each  side,  all  of  which  are  ^ molars.^ 

391.  The  head  and  anterior  part  of  the  body  of  the  Indian  Musk- 

Shrew  {Sorex  myosurus,  Pallas),  with  the  teeth  exposed, 
which  are  arranged,  as  in  other  mammalia,  in  a single 
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row,  but  exhibit  all  those  differences  of  form  known  by 
the  names  of  incisors,  canines,  premolars,  and  molars. 

ft.  In  two  or  more  rows  in  each  jaw. 

392.  A portion  of  the  jaw  of  a Shark,  exhibiting  the  teeth  dis- 

posed in  four  or  five  I’ows,  of  which  the  first  row  is  erect, 
the  others  recumbent. 

393.  Tlie  anterior  part  of  the  lower  jaw  of  an  Eel  {Anguilla  lati- 

ro5/m,  Yarrell),  exhibiting  teeth  of  a very  small  size, 
and  disposed  in  numerous  rows  on  the  jaw. 

y.  In  rows  on  the  jaws,  and  also  on  other  parts,  as  the  tongue. 

394.  The  lower  jaw  and  tongue  of  a Trout  {Salmo  fario,  Linn.), 

exhibiting  teeth  on  the  maxillary,  the  lingual,  and  the 
pharyngeal  bones. 

39.5.  The  head  of  a Salmo  from  the  South  Seas  (of  the  subgenus 
Saurus  of  Cuvier),  characterized  by  numerous  sharp- 
pointed  teeth  on  the  maxillary  and  premaxillary  bones, 
as  well  as  on  the  palatine,  lingual,  and  pharyngeal  bones. 

3.  Where  the  Teeth  are  scattered. 

396.  The  head  of  a Lampern  {Petromyzon  Jluviatilis),  with  the 

mouth  expanded,  so  as  to  expose  the  teeth,  disposed  for 
the  most  part  in  curved  lines  along  the  inner  membrane 
of  the  mouth : there  i^  also  a large  semicircle  of  teeth 
below  the  tongue,  and  transverse  rows  of  very  small  teeth 
upon  the  tongue. 

396  A.  The  head  of  the  Lamprey  {Petromyzon  marinus),  injected, 
exhibiting  the  same  disposition  of  teeth,  but  on  a larger 
scale. — Donor,  William  Clift,  Esq.,  F.R.S. 

397.  The  tongue  and  part  of  the  body  of  the  Hag  {Myxine  glu~ 

tinosa,  Linn.),  showing  the  teeth,  strong,  conical,  and 
sharp-pointed,  disposed  in  four  curved  rows  on  the 
tongue,  the  two  on  one  side  opposing  the  two  on  the 
opposite,  like  the  laterally  disposed  jaws  of  the  Insecta 
and  Nereides. 

€.  Where  the  Teeth  are  disposed  like  a pavement. 

398.  The  pharyngeal  bone  of  a Fish  from  the  South  Seas  (of 

the  genus  Labrus,  Linn.). 
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“ This  is  a very  singular  class  of  teeth,  where  there  is  no  jaw,  the 
motion  being  in  the  teeth  only.” — Hunterian  MS.  Catalogue. 

399.  A vertical  section  of  an  Echinus  {Ech.  mammillatus,  Lam.), 

exposing  the  trihedral  and  pyramidal  calcareous  pieces 
which  surround  the  commencement  of  the  alimentary 
canal,  converging  towards  the  oral  aperture  of  the  shell, 
and  supporting  on  their  apices  the  projecting  teeth. 

The  latter  are  of  an  elongated  prismatic  form,  ])ointed  at  the 
extremity,  and  have  the  inner  or  central  angle  so  produced  as  to 
render  them  capable  of  acting  as  dividers.  The  pyramidal  sup- 
porters are  finely  grooved  in  the  transverse  direction  on  the  sides 
that  are  opposed  to  each  other,  and  may  be  supposed  to  act  as 
grinders. 

Calcareous  processes  in  the  form  of  arches  project  into  the 
cavity  of  the  shell  at  certain  distances  round  the  mouth,  and  serve 
as  fixed  points  for  the  attachment  of  the  muscles  which  act  upon 
'the  moveable  apparatus.  In  the  preparation  may  also  he  ob- 
served the  external  lip  surrounding  the  points  of  the  teeth,  and 
the  membranous  oesophagus  continued  from  the  basis  of  the 
pyramidal  supporters. 

b.  In  the  Pharynx  or  (Esophagus. 

400.  The  fauces  of  a Tench  {Cyprinus  Tinea,  Linn.),  showing 
. the  strong  crushing  and  pointed  teeth  on  the  inferior 

pharyngeal  bones,  and  the  hard  triangular  plate  fixed  in 
the  basioccipital,  which,  like  an  anvil,  supports  the  food, 
and  fixes  it  while  undergoing  comminution  from  the 
aetion  of  the  pharyngeal  teeth. 

401.  A small  Annelide  {Polynoe  squamata,  Savigny),  laid  open 

on  the  ventral  aspect  so  as  to  expose  the  alimentary  canal. 

In  the  oesophagus  (proboscis)  may  be  observed  several 
teeth  like  claw’s.”  These  are  of  a horny  nature,  and,  in 
this  species,  not  dentated. 

402.  The  anterior  part  of  a larger  Annelide  {Lycoris  foliosa, 

Owen),  laid  open  on  the  ventral  aspect  so  as  to  expose 
the  retracted  proboscis  and  alimentary  canal:  in  the 
former  may  be  observed  the  extremities  of  tw'o  black 
horny  maxillae,  which  are  dentated,  falciform  and  pointed. 
To  the  lower  part  of  the  oesophagus  are  connected  two 
elongated  follicles  probably  serving  as  a salivary  appa- 
ratus. A small  bristle  is  passed  through  the  orifice,  by 
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which  the  proboscis  communicates  with  the  intestinal 
canal. 

It  is  now  satisfactorily  ascertained  that  the  muscular  tube,  in 
which  the  horny  teeth  or  jaws  of  the  Nereides  are  situated,  can  be 
completely  and  rapidly  protruded  at  the  will  of  the  animal ; and 
that  it  constitutes  essentially  the  mouth,  and  not  the  oesophagus 
or  stomach.  (In  Nos.  256,  254,  Nat.  Hist.  Series,  they  are  exhi- 
bited in  the  exserted  state  in  both  the  above  species.) 

The  present  specimen  is  figured  in  an  original  drawing  by  Mr. 
Hunter’s  artist  and  assistant,  Mr.  W.  Bell  (No.  35.  fig.  2.  Cube  II. 
dr.  4).  In  the  description  of  the  drawing,  Mr.  Hunter  calls 
these  teeth  ‘dividers,’  and  says  they  are  “placed  a considerable 
way  within  the  head  of  the  animal ; as  it  were,  at  the  beginning 
of  the  stomach  : and  we  must  suppose  it  is  capable  of  projecting 
or  inverting  the  oesophagus.  Or  we  may  suppose  it  has  the  power 
of  drawing  in  the  food  so  far,  and  then  dividing  it.” 

c.  In  the  Stomach. 

403.  A Mollusk  {Bullaa  aperta,  Lam.),  with  bristles  introduced 

into  the  mouth  and  anus. 

404.  The  stomach  or  gizzard  of  the  same  species  laid  open,  with 

the  commencement  of  the  intestines.  In  the  former  ca- 
vity are  three  calcareous  plates,  tw  o of  which  are  of  an 
elongated  triangular  form,  and  the  third  rhomboidal. 

404  A.  Small  cartilages  from  the  stomach  of  the  Oyster. — Donor, 
Sir  Anthony  Carlisle. 

" The  stomach”  of  the  Oyster  “ consists  of  a sinuous  cavity,  sub- 
divided by  alternate  projections  and  clefts  adapted  to  each  other, — 
and  in  those  spaces  I have  generally  found  a detached  piece  of  carti- 
lage, whose  office  may  be  that  of  assisting  in  the  trituration  of  the 
food,  because  the  interior  of  the  stomach  itself  presents  similar  car- 
tilaginous projections.” — Carlisle,  Hunterian  Oration,  1826,  p.  17. 

405.  The  gizzard,  membranous  stomaeh,  intestine  and  biliary 

ducts  of  an  orthopterous  inseet,  called  by  Mr.  Hunter 
the  Cape  Grasshopper,  or  large  Grasshopper  from  the 
Cape  of  Good  Hope. 

The  first  cavity  or  gizzard  is  muscular,  with  the  internal  surface 
plaited  longitudinally  and  armed  with  six  longitudinal  rows  of  mi- 
nute teeth.  At  the  point  of  union  of  the  gizzard  with  the  mem- 
branous stomach  there  are  two  caecal  appendages.  The  biliary 
ducts  are  numerous  and  filamentary. 

A magnified  view  of  this  preparation  is  preserved  in  an  original 
drawing  by  Mr.  W.  Bell.  (No.  36.  fig.  1.  Cube  II.  dr.  4.) 
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406.  The  stomach  of  the  River  Craw-fish  [Astacus  jiuviatilis, 

Fabr.)  laid  open ; exposing  a pair  of  horny  3-dentated 
processes  within,  and  the  rounded,  flattened,  calcareous 
masses,  commonly  called  oculi  cancrorum,  attached  to 
the  outer  membrane  of  the  stomach. 

407.  The  stomach  of  a Lobster  [Asiacus  marinus,  Fabr.), 

showing  the  bony  processes  attached  to  its  posterior  part 
near  the  pylorus.  These  processes  support  the  teeth 
observable  in  the  interior  of  the  stomach,  and  serve  as 
points  of  attachment  to  the  moving  powers,  and  are  there- 
fore analogous  to  jaw's. 

408.  The  stomach  of  a Lobster  laid  open,  exposing  the  teeth, 

which  are  five  in  number,  situated  around  the  pyloric 
orifice,  in  such  a manner  as  to  subject  the  alimentary 
matters  to  their  action  before  passing  into  the  intestine. 

Two  of  the  teeth  are  very  small,  and  are  armed  with  three  sharp 
points  ; the  other  three  are  large ; and  of  these,  two  are  lateral 
and  are  opposed  to  each  other,  and  have  transverse  ridges  on  the 
grinding  surface ; but  the  third  projects  over  the  pyloric  orifice  in 
the  intervening  space,  and  is  curved  towards  the  cavity  of  the  sto- 
mach, so  as  to  throw  back  between  the  grinders  those  morsels  of 
food  which  had  not  previously  undergone  sufficient  comminution. 

408  A.  The  stomach  of  a large  Crab,  from  New  South  Wales.” 
It  is  armed  with  teeth  similar  to  those  of  the  lobster; 
but  the  sides  of  the  groove  leading  to  the  pyloric  aper- 
ture are  rendered  rough  by  numerous  filamentary  pro- 
cesses, w’hich  may  probably  serve  as  a filter  or  sieve,  re- 
gulating the  size  of  the  particles  which  are  to  pass  into 
the  intestine. — Donor,  Sir  E.  Home;  Bart.,  V.P.R.S. 


Series  II.  Structure  of  the  Stomach. 

“ The  apparatus  necessary  for  the  simple  operation  of 
digestion,  is  as  simple  as  anything  we  can  well  conceive. 
It  only  requires  a bag  or  cavity  fit  to  contain  the  substance 
to  be  digested,  joined  with  the  power  of  furnishing  the 
fluid  capable  of  digesting  or  aniraalizing  the  said  sub- 
stance. In  such  a light,  it  is  only  to  be  considered  as  a 
gland  with  a cavity.  But  it  was  necessary  that  there 
should  be  some  part  added  to  furnish  this  bag  with  ma- 
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terials  to  be  digested ; for  which  purpose  there  are  in 
somej  arms  i in  others,  both  arms  and  teeth,  &c. 

“ Besides  the  simplicity  of  the  apparatus  for  the  ope- 
ration of  digesting,  there  is  another  apparatus  added  to 
furnish  (fulfil)  the  intention,  which  is  the  system  for  ab- 
sorbing the  animalized  parts  for  the  nourishment  of  the 
same  bag ; and  added  to  this  power  of  secretion  and  ab- 
sorption, is  the  power  of  throwing  out  of^the  bag  the  in- 
digestible parts,  acting  as  a kind  of  excretory  duct*. 

“ From  this  account,  nothing  can  be  more  simple ; 
however,  it  completes  a whole  animal,  and  nothing  more 
can  be  necessary  for  the  support  of  such  an  animal ; but 
when  we  come  to  such  stomachs  as  have  parts  superadded 
for  other  purposes  than  the  above,  then  we  find  that  this 
same  apparatus  for  digestion  has  also  parts  superadded 
for  the  purposes  of  digesting  ; so  that  the  parts  prepara- 
tory and  subservient  to  digestion  become  more  compli- 
cated, and  indeed  so  much  so  that  there  is  hardly  any 
system  in  an  animal  more  complicated  in  itself;  and 
when  we  consider  the  varieties  of  these  complications 
which  take  place  in  the  various  animals,  they  appear  to 
be  almost  without  end. 

“ It  is  these  complications  and  varieties  that  we  mean 
to  consider,  and  reduce,  as  far  as  they  will  admit,  to  their 
several  classes. 

The  parts  subservient  to  digestion  in  the  complicated 
animals  bear  a great  relation  to  the  other  properties  of 
the  animal  t. 

“ In  classing  the  organs  of  digestion  in  the  complicated 
animals,  many  parts  are  to  be  considered  which  appear 
from  a slight  view  of  the  subject  to  be  only  secondary, 
and  therefore  might  be  thought  necessary  to  be  considered 
apart : but  we  shall  find  that  many  of  these  parts  have 
peculiarities,  and  these  are  adapted  to  the  peculiar  food 
and  peculiar  mode  of  getting  it,  and  not  at  all  belonging 
to  simple  digestion  in  particular. 

* “ Nothing  more  is  necessary  to  complete  an  animal,  than  the  power 
of  continuing  the  species,  which  power  is  superadded  to  this  bag  in 
many.” 

t “ Animals  in  general  might  be  tolerably  well  classed  by  these  or- 
gans, most  being  reducible  to  a few  general  classes,  which  again  admit 
of  many  subdivisions.” 
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“These  snperadded  parts,  which  have  their  mechanism 
adapted  to  the  way  of  life  with  respect  to  digestion,  are 
the  powers  of  mastication, — in  some,  reservoirs, — the  va- 
rieties of  stomachs, — whether  or  not  a caecum,  and  of 
what  kind, — and  colon ; so  that  in  classing  the  organs  of 
digestion,  we  must  consider  teeth,  stomachs,  caecums, 
and  colon. 

“ In  this  method  of  classing,  we  shall  find  that  the 
different  forms  of  stomachs  have  the  least  share  of  any, 
or  is  less  fixed  in  its  properties  than  either  teeth,  caecums, 
or  colon,  so  that  the  stomach  varies  much  less  than  any 
of  the  other  three. 

“ One  can  easily  see  a reason  why  the  teeth  should 
vary  according  to  the  mode  of  procuring  the  food,  and 
according  to  the  food ; and  one  can  easily  conceive  why 
the  stomach  need  not  vary  much,  because  it  can  only  be 
considered  as  a bag ; but  why  so  much  dependence  is  to 
be  had  upon  the  caecum  and  colon,  is  not  so  easily  con- 
ceived. In  classing  stomachs,  it  might  be  thought  proper 
to  take  in  all  these  relative  parts ; but  that  method  would 
breed  confusion.  Therefore  I shall  class  all  the  different 
stomachs  with  their  varieties ; and  in  classing  of  the  other 
parts  they  must  be  referred  to  their  respective  stomachs. 
This  will  appear  most  natural  when  we  consider  that 
there  are  many  stomachs  that  have  no  relative  parts, 
which  I shall  naturally  begin  with,  as  the  first  class. 

“ Our  first  class  is  the  simple  stomach  with  one  opening, 
which  I call  Reguryitators” — Hunterian  MS.  Catalogue. 

1.  Digestive  Cavity  simple,  or  without  distinction  of  Stomach  and 
Intestine,  and  receiving  and  expelling  its  contents  by  the  same 
orifice. 

409.  Two  specimens  of  Hydatid  {Cysticercus  tenuicollis.  Run.). 

This  species  is  most  commonly  found  in  the  Ruminant  tribe,  and 
is  always  inclosed  in  a cyst,  attached  to  the  omentum,  or  to  some 
of  the  abdominal  viscera.  The  above  specimens  were  taken  alive 
from  the  Sheep.  When  removed  from  the  cyst  in  this  state,  and 
placed  in  warm  water,  they  exhibit  remarkable  contractile  and  un- 
dulatory  motions.  The  animal  consists  of  a head,  a body  or  neck, 
and  a terminal  bag,  for  the  most  part  of  a globular  form,  into 
which  the  preceding  parts  can  be  wholly  retracted.  The  head  is 
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provided  with  four  suctorious  discs,  and  a central  proboscis  (ros  - 
tellum)  armed  with  a double  circle  of  recurved  hooks.  In  both  the 
specimens  the  head  is  retracted  within  the  body,  leaving  a terminal 
slit-like  orifice  at  the  point  of  retroversion,  which  might  be  mis- 
taken for  the  mouth. 

409  A.  A large  specimen  of  Cysticercus  tenuicollis,  in  which  the 
body,  and  the  commencement  of  the  sac,  have  been  laid 
open,  showing  the  continuation  of  their  cavities,  and  the 
longitudinal  retractile  muscles  of  the  head  and  neck.  A 
circular  disposition  of  fibres  is  remarkably  distinct  over 
the  whole  of  the  sac. — Prepared  in  1831. 

410.  A small  Cysticercus  tenuicollis,  attached  by  its  exserted  pro- 

boscis to  the  parietes  of  its  cyst,  which  has  been  formed 
in  the  peritoneal  covering  of  the  liver,  probably  of  a Sheep. 

411.  A Hydatid  {Coenurus  cerebralis,  Run.)  from  the  brain  of  a 

Sheep. 

This  species  is  peculiar  to  that  part  of  the  body,  and  occasions 
the  vertiginous  disease  in  sheep,  called  the  ‘ staggers.’  The  sac, 
which  in  the  preceding  species  is  appended  to  a single  vermicular 
body,  is  here  common  to  many,  which  are  very  small,  but  are 
severally  armed  in  a similar  manner  with  an  uncinated  proboscis 
and  suctorious  discs.  The  vermiculi  are  capable  of  wholly  retract- 
ing themselves  in  their  sac  as  in  the  preceding  species,  and  con- 
sequently appear  in  that  state  to  be  attached  to  its  inner  surface. 
They  may  be  seen  in  both  states  in  the  preparation ; some  wholly 
retracted  within  the  cyst,  others  protruding  from  it  externally. 

412.  A portion  of  Coenurus  cerebralis,  with  the  vermiculi  re- 

tracted. 

413.  A longitudinal  section  of  an  intestinal  Worm  [Echinorhyn- 

chus porrigens.  Run.),  showing  the  exserted  proboscis,  its 
retractile  muscles  and  receptacle,  and  the  alimentary 
tubes ; the  latter  do  not  appear  as  membranous  canals 
distinct  from  the  integument,  but  are  merely  passages 
excavated  in  the  parenchyma  of  the  animal,  and  have  no 
anal  outlet. 

414.  A longitudinal  section  ofi  Echinorhynchus  porrigens,  show- 

ing the  alimentary  tubes,  and  parenchyma  of  the  body. 

415.  A small  portion  of  the  intestine  of  a Whale,  to  which  se- 

veral specimens  of  Echinorhynchus  glandiceps  are  ad- 
hering. The  alimentary  tubes  are  more  distinct  from 
the  parenchyma  in  this,  than  in  the  preceding  species. 
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(For  the  head  and  proboscis  of  both  the  above  species, 
see  Nos.  294,  295.) 

416.  A longitudinal  section  of  a Fluke  [Fasciola  [Distoma)  ven- 
tricosa,  Pallas),  showing  its  parenchyma  full  of  dark- 
coloured  matter ; and  the  membranous  sac  which  is  con- 
tained in  the  clavate  extremity.  A bristle  has  been  in- 
troduced into  this  sac  through  the  small  aperture  which 
is  situated  at  that  end  of  the  body. 

416  a.  Two  polypes  taken  from  the  stem  of  an  aggregate  species 
of  Zoophyte  [Xenia  umbellata,  Savigny).  The  long  bi- 
serrate  tentacles  W'hich  surround  the  mouth,  and  collect 
the  nutriment,  are  displayed  on  white  paper  : a fine  bristle 
is  introduced  through  the  mouth  of  the  upper  specimen 
into  the  alimentary  canal,  which  is  continued  into,  and 
contributes  to  the  support  of  the  common  stem  from  which 
it  has  been  removed. — Prepared  in  1831. 

416  B.  Two  portions  of  Xenia  umbellata,  with  some  of  the  ali- 
mentary tubes  continued  from  the  polype-heads,  injected 
with  mercury ; showing  the  continuation  of  the  canal  into 
the  common  stem,  where  the  ova  are  developed  ; and  also 
its  division  near  the  mouth  and  extension  in  the  opposite 
direction  along  the  centre  of  each  of  the  tentacles. — Pre- 
pared  by  Mr.  Owen. 

117.  A section  of  a Zoophyte  [Lobularia  digitata^  Lam.).  The 
polypes  are,  for  the  most  part,  retracted : bristles  are 
placed  in  some  of  the  alimentary  tubes. 

418.  One  of  the  pinnules,  and  part  of  the  stem,  of  the  grey  Sea- 

pen  [Pennatula  grisea,  Bohadsch).  The  polypes  may 
be  seen  projecting  near  the  margin  of  the  pinnule,  which 
is  supported  by  diverging  spines.  The  section  shows 
the  cellular  parenchyma  of  the  stem,  in  which  the  alimen- 
tary tubes  continued  from  the  polypes  terminate. 

419.  Two  specimens  of  the  kidney-shaped  Sea-pen  [Renilla 

Americana,  Lam.).  The  polypes  may  be  seen  projecting 
in  considerable  numbers  from  one  of  the  surfaces  of  the 
common  base. 

419  A.  A specimen  of  Renilla  Americana,  m.  which  the  form  and 
structure  of  the  polypes  may  be  distinctly  seen.  They  are 
severally  provided  with  eight  bi-serrate  tentacles,  as  in 
Xenia. — Prepared  in  1831. 

420.  A small  portion  of  the  finger-shaped  Sea-pen  [Vereiillum 
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Cynomoriiim,  Cuv.),  exhibiting  one  of  the  polypes  re- 
tracted in  its  cell : this  is  provided,  as  in  the  preceding 
species,  with  eight  bi-serrate  tentacles.  A bristle  is  intro- 
duced through  the  orifice  surrounded  by  these  tentacles 
into  the  stomach,  from  which  some  small  tortuous  tubes 
are  continued  ; these  terminate  as  they  approach  the 
centre  of  the  stem  in  slender  vessels,  which  traverse  the 
pulpy  substance  of  the  stem,  and  communicate  freely 
with  similar  vessels  from  the  other  polypes. 

421.  A few  of  the  tubes  of  the  Organ-pipe  Coral  [Tuhipora 

musica,  Solander  & Ellis).  At  the  extremities  of  the 
dependent  tubes  may  be  observed  the  polype  inhabitant. 
The  tentacles  surrounding  the  mouth  may  be  plainly 
seen,  and  also  the  lining  membrane  of  the  calcareous  tube 
continued  from  them. 

“ Many  an  animal  is  to  be  considered  as  consisting  of  a number 
of  stomachs.  A piece  of  coral,  for  instance,  appears  to  be  no  more 
than  a thousand  stomachs  all  taking  in  food  for  digestion  and  ab- 
sorption, for  increase  and  support  of  the  whole  ; for  each  stomach 
does  not  increase  as  the  piece  of  coral  increases,  for  although  each 
appears  to  be  a distinct  animal,  yet  it  is  not  so.” — Hunter  on  the 
Blood. 

422.  Transverse  and  longitudinal  sections  of  the  clustered  Ani- 

mal-flower of  Ellis  {Actinia  sociata,  Phil.  Trans,  vol.  Ivii. 
p.  428 ; Zoanthus  Ellisii,  Cuv.),  exhibiting  the  orifice  of 
the  digestive  cavity,  and  the  retracted  tentacles  which 
surround  it. 

423.  A cluster  of  Zoanthus  Ellisii,  one  of  which  has  been  trans- 

versely, and  the  other  longitudinally  divided,  showing  the 
same  circumstances. 

424.  Sections  of  a larger  species  of  Animal-flow^er  {Zoanthus 

Banksii,  Owen).  In  the  one  which  is  suspended  may 
be  seen  the  inverted  proboscis  and  tentacles,  the  alimen- 
tary cavity,  and  the  spiral  tubes. 

425.  A specimen  of  Zoanthus  Banksii,  with  the  extremity  con- 

taining the  inverted  proboscis  removed  by  a transverse 
section,  so  as  to  show  the  constriction  which  separates 
the  funnel-shaped  cavity  containing  that  part  from  the 
rest  of  the  alimentary  cavity. 

425  A.  Transverse  sections  of  Zoanthus  Banksii,  showing  the 
constriction  above  mentioned  from  below ; and  also  the 
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numerous  processes  of  the  alimentary  membrane,  in  the 
duplicatures  of  which  the  tortuous  ovarian  tubes  are 
situated. — Prepared  in  1831. 

426.  An  Actinia  or  Sea-anemone  [Act,  crassicornis,  Linn.), 

showing  the  single  central  orifice  of  the  alimentary  cavity, 
its  circular  lip,  and  the  large  conical  tentacles  which  sur- 
round it. 

427.  A vertical  section  of  Actinia  crassicoi'nis.  The  general 

contraction  has  been  such  as  almost  to  obliterate  the  di- 
gestive cavity ; but  the  alimentary  membrane  may  be 
distinguished  by  its  plicated  character : external  to  it  are 
situated  the  lobules  of  the  liver  and  ovaries.  The  space 
in  which  the  tentacles  are  retracted  is  indicated  by  bristles. 

428.  An  Actinia,  in  which  the  digestive  cavity  is  laid  open  from 

behind,  showing  several  small  bivalves  contained  therein, 
which  had  been  swallowed  by  the  animal. 

429.  A Porpita  [Porp.  yigantea,  Peron),  exhibiting  its  central 

tubular  mouth,  and  the  tentacles  surrounding  it.  These 
are  of  two  kinds,  and  arise  from  the  whole  of  the  oral  sur- 
face of  the  body,  the  central  ones  being  short,  and  en- 
larged at  the  extremity ; while  those  at  the  circumference 
are  very  long,  and  are  provided  with  small  granular  and 
probably  glandular  bodies,  which  are  appended,  at  regular 
distances,  throughout  the  whole  length  of  the  tentacles. 
The  circular  form  of  the  body  is  maintained  by  a flat 
transparent  substance  of  a horny  texture. 

430.  A Velella  [Velella  limbosa,  Lam.),  showing  the  central  ori- 

fice of  the  digestive  cavity,  surrounded  by  numerous  ten- 
tacles, which  are  also  of  tw'o  kinds,  as  in  the  preceding 
specimen  ; but  the  long  ones  at  the  circumference  are  not 
provided  with  the  granular  appendages.  The  form  of  the 
body  is  maintained  by  an  oval  horny  disk,  from  the  upper 
surface  of  w hich  arises  a vertical  crest,  by  means  of  which, 
as  by  a sail,  the  animal  is  wafted  along. 

431.  A vertical  section  of  a Medusa  [AP([uorea,  Peron  & Le- 

sueur),  exhibiting  the  central  digestive  cavity,  excavated, 
as  it  were,  in  the  parenchyma  of  the  body,  and  without 
any  distinct  membranous  parietes. 

432.  A Star-fish  [Asterias  papposa,  Link),  exhibiting  the  cen- 

tral orifice  of  the  digestive  cavity.  A portion  of  the  in- 
tegument has  been  reflected  on  the  opposite  side  of  the 
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body  to  show  the  numerous  caecums  continued  from  the 
digestive  cavity. 

433.  A vertical  section  of  Asterias  papposa,  showing  the  interior 

of  the  digestive  cavity. 

434.  A Star-fish  [Asterias  rubens,  Linn.),  in  which  the  integu- 

ment has  been  removed  from  the  whole  of  the  anterior 
part  of  the  body,  showing  the  membranous  central  digest- 
ive cavity  containing  some  small  bivalves,  and  the  double 
branched  caecums  in  each  ray : the  mesenteric  attachment 
of  one  of  these  has  been  removed. 

435.  A Star-fish  {Asterias  discoidea,  Lam.),  from  which  two 

rays  have  been  removed  ; showing  the  singular  and  beau- 
tifully ramified  form  of  the  digestive  cavity.  The  mem- 
branous pouches  appear  to  be  given  off  in  two  series,  are 
sacculated,  and  strung,  as  it  were,  upon  a mesentery. 

2.  Digestive  cavity^  with  an  orifice  for  the  evacuation  of  its  con- 
tents distinct  from  that  by  which  the  food  is  taken  in. 

435  A.  The  body  of  a Star-fish  {Alecto  glacialis,  Leach).  In 
this  genus,  the  alimentary  canal  is  continued  in  a spiral 
direction  from  the  central  orifice  or  mouth,  and  terminates 
by  a second  distinct  orifice,  or  anus,  situated  at  the  ex- 
tremity of  a fleshy  tube,  which  projects  forwards  by  the 
side  of  the  mowih.  — Prepared  by  Mr.  Clift. 

436.  A transverse  section  of  a large  Echinus  {Ech.  esculentus, 

Linn.).  The  section  has  been  made  a little  on  one  side 
of  the  centre  to  preserve  the  attachments  of  the  com- 
mencement and  termination  of  the  alimentary  canal  to 
their  respective  outlets,  viz.  mouth  and  anus.  The  ali- 
mentary canal  is  suspended  by  small  ligaments  around 
the  inner  circumference  of  the  cavity  of  the  shell,  and, 
having  made  one  circumvolution,  it  returns  upon  itself, 
and  makes  a second  in  the  contrary  direction  before  ter- 
minating at  the  anus. 

437.  A Holothuria  {Hoi.  vittata.  Lam.),  laid  open  longitudinally 

so  as  to  expose  the  alimentary  canal,  which  has  a uni- 
form structure,  and  little  variety  of  diameter,  until  its  ter- 
mination. Commencing  at  the  mouth,  which  is  in  the 
form  of  an  inverted  cone,  it  is  continued  down  one  side 
of  the  body,  to  near  the  opposite  extremity,  then  returns 
to  above  the  middle  of  the  body,  and  lastly  again  descends. 
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and  terminates  in  a dilated  cavity  or  cloaca.  In  this 
course,  the  canal  is  attached  to  the  sides  of  the  body  by 
a thin  membrane  or  mesentery : a large  vascular  trunk 
is  continued  along  the  greater  part  of  its  course,  and  is 
connected  w ith  it  by  numerous  minute  branches,  probably 
acting  as  an  absorbent  vessel.  An  elongated  glandular 
body  also  accompanies  the  middle  fold  of  the  intestine, 
and  is  probably  the  liver ; — a bristle  is  inserted  into  this 

438.  The  alimentary  canal  of  a Holothuria,  removed  from  the 
body,  and  displayed  on  a slip  of  wood.  In  this  specimen 
the  tentacles  which  surround  the  mouth,  and  the  blind 
processes  continued  from  them  within  the  body  are  pre- 
served, and  their  communication  with  each  other  shown. 
The  blind  processes  were  considered  by  Mr.  Hunter  as 
analogous  to  a salivary  apparatus.  The  intestinal  canal 
is  filled  with  sand  and  calcareous  particles.  The  injected 
filamentary  tubes  which  open  into  the  cloaca  are  the 
respiratory  organs. 

438  A.  X^nndi-\\OYm{Lumbricus{Sipunculus) phalloides,^ AL.'L.xs), 
laid  open  longitudinally  so  as  to  expose  the  alimentary 
canal,  which,  in  simplicity  and  uniformity  of  structure,  is 
similar  to  that  of  Holothuria,  but  is  more  complex  in  dis- 
position. It  passes  down  from  the  mouth  to  the  opposite 
end  of  the  body,  returns  upon  itself  for  about  two-thirds 
of  its  extent,  again  descends  towards  the  posterior  end  of 
the  body,  and  lastly  again  advances  forward,  and  termi- 
nates about  two  inches  and  a half  from  the  mouth.  The 
four  folds  of  intestine  at  the  posterior  half  of  the  body 
are  twisted  spirally  together.  In  the  last  fold  there  is  a 
quantity  of  fine  sand. 

The  difference  in  the  position  of  the  anus  in  the  above  genera  is 
admirably  adapted  to  their  different  modes  of  life.  Holothuria  is 
met  with  on  the  beach,  in  the  sea-weed  and  other  refuse  left  by  the 
retreating  tide,  and  its  excrement  may  without  any  inconvenience 
be  expelled  from  that  part  of  the  body  furthest  from-  the  mouth  ; 
while  Sipunculus,  dwelling  habitually  in  deep  holes  in  the  sand, 
would  in  that  case  either  be  ultimately  expelled  from  its  retreat  by 
the  accumulated  faeces  below  it,  or  be  subjected  to  the  alternative 
of  completely  quitting  its  hole  in  order  to  evacuate  the  contents 
of  the  alimentary  canal.  But,  by  the  position  of  the  vent  near  the 
anterior  extremity  of  the  body,  a small  part  only  need  be  protruded 
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for  that  purpose,  and  the  retraction  of  this  part  is  secured  hy  the 
opposite  bulbous  extremity  remaining  in  the  hole,  and  becoming 
a firm  point  of  attachment.  The  whole  of  the  alimentary  canal  is 
retained  in  its  position  by  filamentary  processes  passing  from  it  to 
the  muscular  parietes  of  the  body,  and  probably  containing  the 
nutrient  vessels.  Bristles  are  placed  in  the  mouth  and  anus. — - 
Prepared  in  1831. 

439.  An  intestinal  Worm  {Ascaris  lumbricoides,  Run.),  laid  open 

longitudinally,  to  show  the  alimentary  canal,  which  has 
been  filled  with  red  injection.  It  is  a membranous  canal, 
distinct  from  the  parietes  of  the  body  (compare  with 
No.  413.),  and  extends  the  whole  length  of  the  body 
without  any  convolution.  The  oviducts  are  drawn  out 
of  the  body,  and  a bristle  has  been  introduced  into  the 
vagina. 

439  A.  An  intestinal  worm  {Ascaris  Halicoris,  n.  sp.),  with  the 
alimentary  canal  exposed.  It  differs  from  that  in  the 
preceding  species  chiefly  in  having  a slender  caecum,  half 
an  inch  in  length,  continued  forwards  from  it  at  about 
the  same  distance  from  the  mouth.  It  grows  wider 
towards  the  lower  end  of  the  body,  where  it  has  been  laid 
open  to  show  the  wavy  longitudinal  rugae  of  the  internal 
membrane. — Prepared  in  1831. 

440.  The  anterior  part  of  a Sea-worm  {Pleione  (Bolides^  Savign  y). 

The  dorsal  parietes  of  the  body  have  been  removed  to 
show  the  alimentary  canal,  which  is  laid  open  at  its  com- 
mencement so  as  to  bring  into  view  the  inverted  pro- 
boscis. This  part  is  longitudinally  divided,  to  show  its 
thick  muscular  parietes  and  the  horny  teeth.  The  alimen- 
tary canal  beyond  it  becomes  thin  and  membranous,  and 
puts  on  a sacculated  appearance  at  the  lower  part  of  the 
preparation. 

441.  A Tube-worm  [Sabella  pavonina,  Savigny),  laid  open  lon- 

gitudinally, to  show  the  alimentary  canal,  continued  spi- 
rally, and  making  close  turns  upon  itself,  from  the  mouth 
to  the  anus ; in  the  latter  orifice  is  placed  a bristle. 

3.  Situation  of  the  Stomach. 

442.  A Leech  {Hirudo  medicinalis,  Linn.),  laid  open  longitudi- 

nally, to  expose  the  alimentary  canal,  the  greater  part  of 
which  is  in  the  form  of  cells,  and  may  be  regarded  as 
stomach.  The  intestine  is  situated  between  the  two 


last  long  cells,  and  ends  just  above  the  disk  that  termi- 
nates the  lower  extremity. 

442  A.  A Sea-mouse  {Aphrodita  aculeata,  Linn.),  laid  open  lon- 

gitudinally, to  expose  the  alimentary  canal.  The  first 
division  of  this  canal  is  commonly  considered  as  the 
stomach  ; but  it  is  rather  a preparatory  organ  than  a true 
digestive  cavity,  and  is  protruded  like  a proboscis,  when 
the  animal  takes  its  food.  It  is  strong  and  muscular  like 
a gizzard,  and  communicates  with  the  second  portion  of 
the  canal  by  a narrow  passage.  The  true  digestive  cavity 
is  wide  and  membranous,  and  has  a series  of  elongated 
caecal  appendages  passing  from  it  on  either  side. — Donor, 
Sir  Anthony  Carlisle,  F.R.S. 

443.  A Locust  {Locust a serrata,  Kirby),  with  part  of  the  pa- 

rietes  of  the  thorax  and  abdomen  removed,  to  expose  the 
alimentary  canal.  The  crop  is  a capacious  cavity,  an 
inch  in  length ; it  is  preceded  by  a very  short  oesophagus, 
and  occupies  the  region  of  the  thorax.  The  longitudinal 
and  circular  muscular  fibres  are  very  evident  in  its  pa- 
rietes,  which  have  in  consequence  a reticulate  appearance. 
Beyond  this  cavity  there  is  a small  gizzard,  and  then  a 
third  membranous  stomach,  to  which  are  connected  two 
■ pairs  of  elongated  cascal  appendages.  The  intestine  be- 
comes gradually  smaller  to  its  termination.  Bristles  are 
inserted  in  the  pharynx  and  anus. 

443  A.  A Calamary  {Loligo  sagittata,  Lam.),  laid  open  longitu- 

dinally, to  expose  the  alimentary  canal.  A bristle  is 
passed  from  the  oesophagus  to  the  muscular  stomach  or 
gizzard,  which  is  situated  near  the  bottom  of  the  sac ; to 
this  succeeds  the  laminated  cavity,  which  is  laid  open  ; 
from  which  the  intestine  extends  forwards  to  terminate 
near  the  base  of  the  funnel. — Prepared  in  1830. 

443  B.  A Charr  {Salmo  alpinus,  Linn.),  with  part  of  the  abdo- 
minal parietes  removed,  to  show  the  stomach  in  situ.  It 
is  situated  at  the  anterior  part  of  the  abdomen,  and  is 
acutely  bent  upon  itself.  A bristle  is  placed  in  the  oeso- 
phagus.— Prepared  in  1831. 

444.  A Siren  {Sirena  intermedia,  Leconte),  with  the  parietes 

of  the  abdomen  removed,  to  expose  the  alimentary  canal. 
There  is  very  little  difference  in  structure  or  diameter 
between  the  stomach  and  intestine ; but  the  former  ter- 
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minates  about  two  inches  from  the  pharynx,  as  may  be 
seen  by  the  constriction  of  the  pylorus;  the  intestine, 
after  performing  a few  convolutions,  ends,  as  is  usual 
among  Reptiles,  in  a dilated  rectum. 

444  A.  A Frog  {Rana  temporaria,  Linn.),  with  the  anterior  pa- 
rietes  of  the  abdomen  removed,  to  show  its  contents,  and 
more  especially  the  situation  of  the  stomach,  which  is  a 
dilated  cavity  of  a pyriform  shape,  occupying  the  left  side 
of  the  abdomen. — Prepared  in  1830. 

444  B.  A Toad  {Bufo  vulgaris,  Laubenti),  with  the  cavity  of 
the  abdomen  similarly  exposed.  The  stomach  occupies 
an  analogous  situation,  but  is  more  muscular. — Prepared 
in  1830. 

444  c.  A small  Coluber  [Coronella,  Laurenti),  with  part  of  the 
parietes  of  the  abdomen  removed,  to  show  the  stomach 
in  situ.  This  viscus  is  not  distinguishable  externally  from 
the*  gullet ; its  extent  is  therefore  indicated  by  bristles. 
It  is  of  a simple  elongated  form,  becoming  smaller  and 
more  muscular  towards  the  pyloric  end,  and  is  situated 
to  the  left  of  the  liver,  which  has  been  removed. — Pre- 
pared in  1831. 

445.  A Lizard  [Lacerta  agilis,  Linn.),  with  the  cavity  of  the 

abdomen  exposed,  and  greater  part  of  the  intestines  re- 
moved, to  show  the  stomach,  an  elongated  muscular  bag, 
situated  on  the  left  side  of  the  abdomen.  A bristle  is 
extended  between  the  pylorus  and  the  rectum. 

446.  The  body  of  a young  Crocodile  [Crocodilus  acutus,  Cuv.), 

with  the  anterior  parietes  removed,  to  expose  the  viscera, 
and  especially  the  stomach,  which  is  stretched  trans- 
versely across  the  abdomen,  the  greater  end  turned 
towards  the  left  side.  Above  the  stomach  is  the  heart, 
lying  between  the  lobes  of  the  lungs  and  liver.  Below 
the  stomach  are  the  intestines. 

446  A.  A Parrot,  with  the  anterior  parietes  of  the  abdomen  re- 
moved, to  expose  the  stomach,  which  is  situated  at  the 
left  side  of  the  abdomen,  and  consists  of  a membranous 
preparatory  cavity,  or  proventriculus,  and  a small  fleshy 
gizzard.  The  -liver  and  apex  of  the  heart  have  been  re- 
moved to  obtain  a better  view'  of  this  viscus. — Prepared 
in  1831. 

447.  A Rat  {Mus  decumanus,  Linn.),  with  the  anterior  parietes 
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of  the  abdomen  removed,  to  expose  the  stomach.  It  is 
in  the  usual  situation,  viz.  the  left  hypochondriac  and 
epigastric  regions,  and  exhibits  a constriction  in  the 
middle,  and  a tendinous  and  gizzard-like  structure  at  the 
pyloric  end.  The  liver  and  small  intestines  have  been 
removed  ; the  caecum  hangs  out  at  the  lower  part  of  the 
abdomen. 

448.  The  trunk  of  a Human  Foetus,  with  the  anterior  parietes  of 

the  abdomen  removed,  to  expose  the  stomach.  The 
small  intestines  and  liver  are  also  taken  away,  so  that 
the  situation  of  the  caecum  and  track  of  the  colon  may  be 
seen.  A bristle  connects  the  duodenum  and  ilium. 

4.  Structure  of  the  (Esophagus. 

“Those  animals  that  chew  their  food,  such  as  most 
Granivorous,  have  a smaller  oesophagus  than  such  as  only 
mash  or  squeeze  it,  as  the  Carnivorous,  and  still  smaller 
than  those  that  swallow  it  whole,  such  as  fish  and  many 
birds. — According  to  the  teeth,  so,  in  some  degree,  is  the 
size  of  the  oesophagus.” — Hunterian  MS. 

449.  A transverse  section  of  the  Human  oesophagus. 

450.  A section  of  the  Human  oesophagus,  dissected.  On  one 

side  of  the  preparation  may  be  seen  the  muscular  fibres, 
disposed  in  an  outer  longitudinal  and  an  inner  circular 
layer  ; on  the  opposite  side  the  cuticular  covering  of  the 
inner  membrane  is  turned  down. 

451.  A section  of  the  oesophagus  of  a Lion.  This  preparation 

is  taken  from  near  the  termination  of  the  tube,  and  ex- 
hibits a disposition  of  the  muscular  fibres,  and  of  the 
inner  membrane,  different  from  that  of  the  commence- 
ment [see  No.  64).  The  muscular  fibres  are  here  exhi- 
bited, arranged  in  an  outer  longitudinal  and  an  inner  cir- 
cular layer.  The  inner  membrane  is  disposed  in  small 
and  numerous  transverse  alternate  rugae. 

451  A.  A portion  of  the  oesophagus  of  a Lion,  taken  from  where 
the  transverse  rugae  of  the  inner  membrane  commence. 
It  has  been  inverted  and  dissected,  to  show'  a layer  of 
longitudinal  fibres  superadded  to,  and  more  internal  than 
the  two  above  mentioned ; w hich  layer  adheres  closely  to 
the  inner  membrane,  and  appears  to  contribute  to  the 
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formation  of  the  peculiar  transverse  folds,  as  it  can  only 
be  demonstrated  at  the  part  of  the  oesophagus  where  they 
exist.  A portion  of  the  circular  fibres  is  shown,  which 
fibres  are  separated  from  the  internal  longitudinal  ones 
by  loose  cellular  membrane.  They  are  more  closely  con- 
nected to  the  external  layer  of  fibres,  part  of  which  has 
been  exposed,  to  show  them  passing  from  the  oblique  to 
the  longitudinal  direction. — Prepared  in  1831. 

452.  A transverse  section  of  the  oesophagus  of  a Boar,  close  to 

its  termination  in  the  stomach,  showing  the  contraction 
of  the  cardiac  orifice. 

453.  The  termination  of  the  oesophagus  of  a Boar,  and  the  com- 

mencement of  the  stomach,  showing  the  continuation  of 
the  cuticular  lining  of  the  oesophagus  into  the  sto- 
mach. 

454.  A portion  of  the  oesophagus  of  the  ‘ Bottle-nose  Whale  ’ 

{Delphinus  T'ursio,  Bonnaterre,  or  else  Hyperoodon 
bidens,"L AC^p.)^  The  preparation  is  apparently  taken 
from  near  the  termination  of  the  oesophagus.  A portion 
of  the  cuticle  has  been  turned  down  to  show  its  thick- 
ness. 

455.  A transverse  section  of  the  oesophagus  of  a young  Whale- 

bone Whale  {Balcena  Mysticetus,  Linn.),  showing  the 
small  size  of  the  tube,  and  the  closing  of  the  canal  by  the 
contraction  of  the  surrounding  muscular  fibres.  In  this 
act  they  are  assisted  by  the  peculiar  disposition  of  the 
inner  membrane,  which  forms  large  longitudinal  folds, 
projecting  into  the  cavity,  in  consequence  of  a remarkable 
irregular  accumulation  of  cellular  substance  between  this 
membrane  and  the  muscular  coat.  This  structure  of  the 
gullet  is  well  adapted  to  insure  the  deglutition  of  the 
small  animals  (No.  323  a.),  M'hich  constitute  the  chief 
food  of  the  great  Whalebone  Whale. 

456.  A transverse  section  of  the  oesophagus  of  the  same  Whale. 

The  cavity  of  the  tube  is  laid  open,  and  the  rugae,  as  it 
were,  unfolded.  The  cuticular  lining  has  been  partially 
removed,  showing  the  irregular  surface  of  the  rugae. 

457.  A longitudinal  section  of  the  oesophagus  of  the  same  Whale, 

* Mr.  Hunter,  in  his  paper  on  Whales  (Philos.  Trans.  1787),  calls 

both  these  species  ‘ Bottle-nose,’  distinguishing  them  as  great  and 

little. 
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showing  the  appearance  of  the  longitudinal  rugae,  appa- 
rently after  having  been  stretched  transversely.  Only  a 
small  part  of  the  cuticular  lining  remains.  The  thick- 
ness of  the  muscular  coat  is  well  shown  in  this  prepa- 
ration. 

458.  A portion  of  the  oesophagus  of  an  Ostrich,  inverted,  to  show 

the  villous  internal  surface. 

458  A.  A portion  of  the  oesophagus  of  a Gannet  {Sula  Bassana, 
Brisson).  The  deep  longitudinal  rugae,  into  which  the 
inner  membrane  is  throwm,  show  it  to  be  capable  of  con- 
siderable dilatation.  It  is  said  to  regurgitate  the  fish  it 
has  swallowed  when  attacked  by  the  frigate-bird. — Pre- 
pared in  1831. 

459.  A portion  of  the  oesophagus  of  a large  Tortoise  {Testudo 

Indica,  Vosm.),  in  which  the  inner  membrane  is  thrown 
into  longitudinal  rugae,  and  has  a fine  reticular  and  porous 
appearance. 

460.  A portion  of  the  oesophagus  of  a Turtle  {Chelone  Mydas, 

Brongn.),  showing  the  peculiar  pointed  processes  with 
which  its  whole  inner  surface  is  beset.  From  their 
direction,  pointing  down  towards  the  stomach,  they  serve 
to  insure  the  deglutition  of  the  slippery  fuel,  and  other 
marine  vegetable  productions,  which  constitute  the  natu- 
ral food  of  this  animal. 

460  A.  The  commencement  of  the  oesophagus  of  a Turtle  [Che- 

lone  Mydas),  injected  and  inverted,  showing  the  more 
slender  and  acuminate  processes  at  that  part. — Mus.  Sir 
Astley  Cooper,  Bart.,  F.R.S. 

461.  The  termination  of  the  oesophagus  and  commencement  of 

the  stomach  of  a Turtle,  injected,  showing  the  different 
degrees  of  vascularity  in  the  lining  membrane  of  the  two 
parts.  The  cuticular  layer  of  the  gullet  does  not  end 
abruptly,  but  appears  to  pass  insensibly  into  the  vascular 
membrane  of  the  stomach. 

461  A.  The  termination  of  the  oesophagus  and  commence- 

ment of  the  stomach  of  a Turtle,  injected,  and  the  cu- 
ticular lining  of  the  oesophagus  reflected. — Prepared  in 
1831. 

462.  A transverse  section  of  the  oesophagus  of  a Torpedo  [Raia 

Torpedo,  Linn.),  taken  near  the  cardia  and  inverted, 
showing  a peculiar  substance  interposed  between  the 
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muscular  and  inner  coats,  at  that  part ; which  substance 
is  indicated  by  bristles. 

463.  A portion  of  the  oesophagus  of  a Sturgeon  {Acipenser 

SturiOy  Linn.),  showing  the  circular  distribution  of  the 
outer  layer  of  muscular  fibres,  and  the  broad  but  short 
obtuse  processes  which  project  from  the  inner  surface, 
analogous  to  those  of  the  turtle. 

464.  The  termination  of  the  oesophagus,  and  commencement  of 

the  stomach,  of  the  Piked  Dog-fish  [Spinax  Acanthias, 
Cuv.).  In  this  species  the  gullet  is  provided  with  more 
numerous  pyramidal  processes,  analogous  to  those  in  the 
turtle ; but  they  are  here  jagged  and  fringed  at  the  ex- 
tremity. 

464  A.  The  termination  of  the  oesophagus  of  the  Basking  Shark 
{Sgualus  maximus,  Linn.),  inverted,  showing  a number 
of  ramified  processes  attached-to  the  inner  surface,  at  the 
termination  of  the  tube,  and  surrounding  the  cardia, 
forming  a valve  at  the  entry  of  the  stomach,  and  prevent- 
ing the  return  of  ingesta  from  that  cavity. — Prepared  by 
Mr.  Clift. 

464  B.  A longitudinal  section  of  the  termination  of  the  gullet 
and  commencement  of  the  stomach  of  the  same  Shark, 
showing  the  same  structure. — Prepared  by  Mr.  Clft. 

464  c.  A portion  of  the  gum  of  Sqmlus  maximus,  showing  the 
smallness  of  the  teeth,  which  renders  it  probable  that 
many  fish  are  swallowed  alive  and  uninjured,  and  may 
therefore  render  the  above  valvular  contrivance  at  the 
cardia  the  more  necessary. — Prepared  by  Mr.  Clift. 

5.  Stomachs  of  Articulata. 

465.  A Sea-mouse  {Aphrodita  aculeata,  Linn.),  with  the  ventral 

parietes  of  the  body  removed,  to  show  the  alimentary 
canal.  The  inverted  proboscis,  or  preparatory  cavity,  is 
laid  open,  showing  the  thickness  of  its  muscular  parietes  : 
it  is  lined  by  a thin  cartilaginous  membrane,  delicately 
furrowed  in  the  transverse  direction,  excepting  at  the 
termination,  where  there  are  a few  longitudinal  plicae. 
The  intestinal  canal  is  also  laid  open,  exhibiting  the  ori- 
fices of  the  lateral  caecums. 

466.  A longitudinal  section  of  a Leech,  that  has  been  hardened 

in  alcohol,  after  having  gorged  itself  with  blood.  The 
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coagula  have  been  removed  from  some  of  the  middle  cells 
of  the  stomach. 

467-  A longitudinal  section  of  a Leech,  similarly  prepared.  A 
bristle  has  been  passed  into  the  intestine. 

468.  The  ventral  moiety  of  a Leech  that  has  been  divided  lon- 

gitudinally, showing  the  transverse  partitions  w hich  divide 
the  stomach  into  so  many  cells,  and  the  central  orifice  by 
which  they  communicate  together. 

469.  The  dorsal  moiety  of  the  same  Leech,  showdng  that  the 

transverse  partitions  separate  into  two  laminae,  near  the 
central  orifices,  so  as  to  foriu  a middle  series  of  cellules, 
distinct  from  the  lateral.  The  lateral  series  are  further 
partially  subdivided  by  processes  of  membrane  projecting 
into  them  from  the  parietes  of  the  body.  This  structure, 
while  it  increases  the  surface  for  digestion  and  absorption, 
is  at  the  same  time  admirably  adapted  for  resisting  the 
pressure  of  contained  fluid. 

469  A.  A Leech,  with  the  alimentary  canal  distended  with  red 
injection,  and  exposed  by  the  removal  of  the  dorsal 
parietes  of  the  body  : the  short  and  slender  intestine  is 
shown  between  the  last  pair  of  long  and  wdde  caecal  pro- 
cesses of  the  stomach. — Prepared  in  1845. 

470.  An  Earth-w’orm  [Ltimbricus  terrestris,  Linn.),  laid  open 

longitudinally,  to  expose  the  alimentary  canal.  The 
mouth  consists  of  twm  labia,  without  tentacles  or  armature 
of  any  description;  but  the  superior  is  elongated  and 
proboscidiform.  The  oesophagus,  a wide  membranous 
canal,  is  continued  straight  down  for  half  an  inch,  and 
ends  in  a dilated  bag,  or  reservoir;  to  this  succeeds  a 
muscular  stomach,  or  gizzard,  disposed  in  the  form  of  a 
ring.  The  intestine  is  constricted  at  each  segment  of  the 
animal  by  a series  of  ligaments  or  partitions,  connecting 
it  to  the  parietes  of  the  body,  and  swells  out  in  the  inter- 
mediate spaces,  when  distended  by  the  particles  of  earth. 

471.  The  anterior  part  of  a Silk-worm  (Larva  of  Bombyx  Mori^ 

Fabr.),  laid  open,  to  show  the  stomach. 

472.  The  larva  of  a Capricorn  Beetle  (called  the  Sawdust  Beetle 

in  the  Old  Catalogue),  laid  open  longitudinally,  to  expose 
the  alimentary  canal.  The  stomach  is  a muscular  tube, 
about  eight  lines  in  length,  and  nearly  a line  in  diameter : 
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the  intestine  that  succeeds  is  much  narrower;  the  faeces 
appear  to  be  separated  in  the  last  turn  of  the  intestine. 
472  A.  A male  Capricorn  Beetle  {Lucanus  Cervus),  with  the 
ventral  parietes  removed  to  expose  the  alimentary  canal. 
The  oesophagus  is  long  and  slender,  and  gradually  dilates 
into  the  stomach  between  the  last  two  pairs  of  legs  : the 
intestine  is  short  and  very  wide ; its  termination  is  con- 
cealed by  the  large  horny  sheath  of  the  penis,  which  is 
retracted. — Prepared  in  1846. 

473.  The  stomach  and  intestine  of  an  Orthopterous  Insect, 

probably  Acrida  viridissima,  Kirby.  The  plaited  cavity, 
or  gizzard,  is  laid  open,  exhibiting  its  longitudinal  folds, 
which  are  armed  with  serrations,  or  teeth.  The  intestine 
contains  earthy  particles. 

474.  A specimen  of  Locust  [Acrida  viridissima,  Kirby),  with 

the  anterior  parietes  of  the  abdomen  and  thorax  removed, 
to  show  the  alimentary  canal.  A bristle  is  inserted  at 
the  oesophagus.  The  crop,  the  gizzard,  the  two  caecums 
— one  anterior,  the  other  posterior,  the  intestine,  and  fila- 
mentary hepatic  tubes  which  open  into  it,  are  well  dis- 
played. 

475.  The  stomach  and  intestine  of  an  Orthopterous  Insect,  pro- 

bably of  the  tribe  Locustina,  Kirby.  The  gizzard  is 
partially  laid  open ; beyond  which  there  are  caecal  appen- 
dages, as  in  Acrida  viridissima : at  a little  distance  below 
these  appendages,  numerous  filamentary  hepatic  ducts 
communicate  with  the  intestine,  which  is  a dilated  canal, 
marked  externally  with  narrow  spiral  white  lines. 

476.  Two  Humble-bees  [Bombus  terrestris,  Latr.),  with  the 

anterior  parietes  of  the  abdomen  removed,  to  show  the 
alimentary  canal. 

477*  The  digestive  organs  of  a Hive-bee  [Apis  mellifica),  simi- 
larly displayed. 

“ Of  the  parts  concerned  in  the  nourishment  of  the  Bee. 

“ Animals  who  only  swallow  food  for  themselves,  or  whose  ali- 
mentary organs  are  fitted  wholly  for  their  own  nourishment,  have 
them  adapted  to  that  use  only ; but  in  many,  these  organs  are 
common  for  more  purposes,  as  in  the  pigeon,  and  likewise  in  the 
bee.  In  this  last,  some  of  the  parts  are  used  as  a temporary  reser- 
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voir,  holding  both  that  which  is  for  the  immediate  nourishment  of 
the  animal,  and  also  that  which  is  to  be  preserved  for  a future 
day,  in  the  cells  formerly  described  : this  last  portion  is  therefore 
thrown  up  again,  or  regurgitated.  As  it  is  the  labourers  alone  in 
the  common  bee  that  are  so  employed,  we  might  conceive  this 
reservoir  would  belong  only  to  them ; but  both  the  queen  and 
males,  both  in  the  common  and  humble  bee,  have  it,  as  also,  I 
believe,  every  one  of  the  bee  tribe.  As  the  bee  is  a remarkable 
instance  of  regurgitation,  it  is  neofessary  the  structure  of  the  parts 
concerned  in  this  operation,  and  which  are  also  connected  with 
digestion,  should  be  well  considered.  Ruminating  animals  may 
be  reckoned  regurgitating  animals,  but  in  them  it  is  for  the  pur- 
pose of  digestion  entirely  in  themselves.  But  many  birds  may  be 
called  regurgitating  animals,  and  in  them  it  is  for  the  purpose  of 
feeding  their  young.  Crows  fill  their  fauces,  making  a kind  of 
craw  out  of  which  they  throw  back  the  food  when  they  feed  their 
young ; but  the  most  remarkable  is  the  dove  tribe,  who  first  fill 
their  craw,  and  then  throw  it  up  into  the  beak  of  their  young. 
The  bee  has  this  power  to  a remarkable  degree, — not  however  for 
the  purpose  of  feeding  the  young,  but  it  is  the  mode  of  depositing 
their  store,  when  brought  home. 

“ In  none  of  the  above-mentioned  regurgitating  animals,  are  the 
reservoirs  containing  the  food,  the  immediate  organ  of  digestion ; 
nor  does  the  reservoir  for  the  honey  in  the  bee  appear  to  be  its 
stomach. 

— “ The  oesophagus,  in  all  of  this  tribe  of  insects,  begins  just  at 
the  root  of  the  tongue,  as  in  other  animals,  covered  anteriorly  by  a 
horny  scale  which  terminates  the  head,  and  which  may  be  called 
the  upper  lip,  or  the  roof  of  the  mouth.  It  passes  down  through 
the  neck  and  thorax,  and  when  got  into  the  abdomen,  it  imme- 
diately dilates  into  a fine  transparent  bag,  which  is  the  immediate 
receiver  of  whatever  is  swallowed.  From  this  the  food  (whatever 
it  be)  is  either  carried  further  on  into  the  stomach,  to  be  digested, 
or  is  regurgitated  for  other  purposes.  To  ascertain  this  in  some 
degree,  in  living  bees,  I caught  them  going  out  early  in  the  morn- 
ing, and  found  this  bag  quite  empty : some  time  after  I caught 
others  returning  home,  and  found  the  bag  quite  full  of  honey,  and 
some  of  it  had  got  into  the  stomach.  Now  I suppose  that  which 
was  in  the  craw,  was  for  the  purpose  of  regurgitation  ; and  as  pro- 
bably they  had  fasted  during  the  night,  part  had  gone  on  further 
for  digestion.  Whatever  time  the  contents  of  this  reservoir  may 
be  retained,  we  never  find  them  altered  so  as  to  give  the  idea  of 
digestion  having  taken  place  : it  is  pure  honey.  From  this  bag 
the  contents  can  be  moved  either  way ; either  downwards  to  the 
stomach,  for  the  immediate  use  of  the  animal  itself ; or  back  again, 
to  be  thrown  out  as  store  for  future  aliment. 

K 2 


132 


“ The  stomach  arises  from  the  lower  end,  and  a little  on  the 
right  side  of  this  bag.  It  does  not  gradually  contract  into  a stomach, 
nor  is  the  outlet  a passage  directly  out,  but  in  the  centre  of  a pro- 
jection which  enters  some  way  into  the  reservoir,  being  rather  an 
inverted  jjylorus,  thickest  at  its  most  projecting  part,  with  a very 
small  opening  in  the  centre,  of  a peculiar  construction  *.  This 
inward  projecting  part  is  easily  seen  through  the  coats  of  the  reser- 
voir, especially  if  full  of  honey. 

“The  stomach  begins  immediately  on  the  outside  of  the  reser- 
voir ; and  the  same  part  which  projects  into  the  reservoir  is  con- 
tinued some  way  into  the  stomach,  but  appears  to  have  no  2)articular 
construction  at  this  end ; and  therefore  it  is  only  fitted  to  prevent 
regurgitation  into  the  reservoir,  as  such  would  spoil  the  honey. 
This  construction  of  parts  is  well  adapted  for  the  purpose  ; for  the 
end  jjrojecting  into  the  reservoir  prevents  any  honey  from  getting 
into  the  stomach,  because  it  acts  there  as  a valve;  therefore  what- 
ever is  taken  in,  must  be  an  action  of  this  vascular  part.  The 
stomach  has  a good  deal  the  appearance  of  a gut,  especially  as  it 
seems  to  come  out  from  a bag.  It  passes  almost  directly  down- 
wards in  the  middle  of  the  abdomen.  Its  inner  surface  is  very 
much  increased  by  having  either  circular  valves,  somewhat  like  the 
valvulcB  conrdventes  in  the  human  jejunum,  or  spiral  folds,  as  in  the 
intestine  of  the  shark,  &c. ; these  may  be  seen  through  the  ex- 
ternal coats.  In  this  part  the  food  undergoes  the  change.  Where 
the  stomach  terminates,  is  not  exactly  to  be  ascertained ; but  it 
soon  begins  to  throw  itself  into  convolutions,  and  becomes  smaller. 

“ The  intestine  makes  two  or  three  twists  upon  itself,  in  which 
jjart  it  is  enveloped  in  the  ducts  constituting  the  liver,  and  pro- 
bably the  pancreas,  and  at  last  passes  on  straight  to  the  termina- 
tion of  the  abdomen.  Here  it  is  capable  of  becoming  very  large, 
to  serve  upon  occasion  as  a reservoir  containing  a large  quantity 
of  excrement : it  then  contracts  a little,  and  opens  under  the  pos- 
terior edge  of  the  last  scale  of  the  back,  above  the  sting  in  the 
female  and  labourers,  and  the  penis  in  the  male.” — John  Hunter, 
Observations  on  Bees,  Philos.  Trans.  1792,  Ixxxii.  p.  176. 

477  A.  A section  of  the  anterior  part  of  a King-crab  {Limulus), 
showing  the  oesophagus,  stomach,  and  beginning  of  the 
intestine,  laid  open.  The  mouth  is  surrounded  by  the 
spiny  basal  joints  of  the  seeond  to  the  sixth  pair  of  legs, 
which  serve  as  jaws : the  oesophagus  passes  obliquely 
upwards  and  forwards  to  the  stomaeh,  the  cardiac  part  of 
which  is  lined  by  a corrugated  parehment-like  epithe- 
lium : the  pyloric  portion  projects  in  a pyramidal  form 

* See  the  lower  specimen  in  No.  476. 
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into  the  intestine, — a bristle  is  passed  through  this  val- 
vular structure.  Bristles  are  also  inserted  into  two  of  the 
biliary  ducts. — Prepared  in  1846. 

478.  A specimen  of  the  Vitreous  Barnacle  {Pentalasmis  vitrea, 

Leach  ; Lepas  fascicularis,  Ellis),  with  the  lateral 
valves  of  one  side  removed,  together  with  the  outer  in- 
vesting membrane  or  mantle,  so  as  to  expose  the  con- 
tained viscera.  A black  bristle  is  inserted  at  the  mouth, 
which  is  situated  on  the  ventral  aspect  of  the  body,  im- 
mediately above  the  tentacles  (the  position  in  which  the 
animal  is  suspended  being  considered  the  natural  one). 
The  stomach  is  a dilated  cavity  with  a sacculated  ex- 
terior, and  has  two  ccecums  opening  into  it,  also  saccu- 
lated and  granular,  and  considered  by  Mr.  Hunter  to  be 
the  liver ; the  intestine  which  succeeds,  winds  round  to 
the  dorsal  aspect  of  the  body,  and  runs  down  between 
the  seminal  tubes  (one  of  which  is  obvious  by  its  tor- 
tuous course  in  the  preparation),  and  terminates  at  the 
base  of  the  lowest  pair  of  tentacles.  A white  bristle  is 
inserted  at  the  anus. 

479.  The  stomach  and  liver  of  the  Vitreous  Barnacle  removed 

from  the  body,  and  laid  open,  showing  the  cellular 
structure. 

6.  Stomachs  of  Mollusca. 

479  A.  An  Orbicula,  in  which  the  upper  valve  has  been  re- 
moved, and  the  corresponding  lobe  of  the  mantle  turned 
down,  to  show  the  stomach,  which  is  a slightly  dilated 
canal  extending  straight  down  the  middle  of  the  body. 
The  liver  w'hich  surrounded  it  has  been  dissected  off- 
A bristle  is  inserted  at  the  anus. — Prepared  in  1832. 

480.  A Salpa  {Salpa  gibbosa,  Quoy  & Gaimard),  with  the 

transparent  cartilaginous  outer  covering,  or  shell,  laid 
open  to  expose  the  contained  parts. 

At  the  upper  part  is  exposed  an  oval  mass,  which  is  the  ali- 
mentary canal ; bristles  are  inserted  at  the  oral  and  anal  orifices, 
and  into  the  mouths  of  csecal  appendages  connected  with  the  canal. 
The  white  body  to  the  right  of  the  alimentary  canal  is  probably 
the  ovary.  The  long  narrow  ribbon-like  body  which  hangs  loose 
from  the  other  side  of  the  alimentary  canal,  is  the  branchia ; it  is 
delicately  striated  or  puckered  in  the  transverse  direction : the 


lower  end  has  been  detached  from  its  natural  connexions  with  the 
parietes  of  the  cavity.  A chain  of  young  but  well-formed  Salpm 
is  situated  between  the  mantle  and  the  outer  shell,  but  is  attached 
to  the  exterior  of  the  mantle  and  is  lodged  in  an  excavation  in  the 
gibbosity  of  the  outer  shell.  The  water  enters  at  the  wide  aper- 
ture at  the  lower  or  posterior  end  of  the  body,  and  in  the  prepara- 
tion may  be  observed  the  valve  that  prevents  its  return,  which  is 
a large  fold  of  membrane  projecting  into  the  cavity.  The  water 
is  propelled  forwards  by  the  contraction  of  the  surrounding  parietes, 
and  ejected  by  the  opposite  aperture;  traversing  the  parietes  of 
the  branchia,  and  causing  a retrograde  motion  of  the  animal : and 
whilst  this  current  contributes  to  the  respiration  and  locomotion 
of  the  animal,  it  is  no  less  essential  to  its  nutrition,  the  particles 
of  matter  being  thus  introduced  which  constitute  its  food. 

This  specimen  is  figured  in  an  original  drawing  (No.  19.  pi.  i. 
ii.  iii.  Cube  II.  dr.  3)  with  the  following  description  by  Mr.  Hunter. 

“ Of  the  Sun-fish^. 

“ This  animal  is  composed  first  of  a bag,  which  may  be  supposed 
to  answer  in  some  measure  some  of  the  purposes  of  a shell.  It  is 
open  at  both  ends,  one  of  which  may  be  called  the  mouth  of  the 
bag,  the  other  the  bottom : having  two  long  hollow  processes  like 
eai's  at  that  end  which  I call  the  mouth  f,  the  cavities  of  which 
(processes)  communicate  with  the  general  bag.  The  texture  of 
this  bag  is  uniform  like  cartilage,  but  not  near  so  solid  ; it  is  semi- 
transparent. The  bag  is  flattened,  and  on  one  edge  there  are 
ridges,  like  an  imitation  of  ribs,  which  pass  transversely  ; whether 
this  is  the  back  or  fore  part  I cannot  say,  but  shall  call  it  the 
back.” — See  Horne  s Comp.  Anat.  ii.  pi.  Ixxi.  fig.  2,  3,  which  are 
engravings  of  the  above  drawings,  where  the  animal  is  called  the 
‘ Dagyza  strumosa  ’ ;J;  of  Sir  Joseph  Banks. 

481.  The  membrane  which  lines  the  outer  shell  of  the  Salpa. 

* Probably  so  called  from  the  brilliant  lustre  these  animals  present 
when  floating  on  the  waves  and  exposed  to  the  rays  of  the  sun. 

t This  is  considered  by  some  authors  (Chamisso,  Quoy  and  Gaimard) 
as  the  posterior  aperture  of  the  body  ; but  Cuvier  was  of  opinion  that 
it  is  more  properly  the  anterior  opening;  and  that  the  orifice  of  the 
intestinal  canal  next  to  it  is  the  mouth. 

f The  animals  of  the  genus  Salpa,  Cuv.,were  termed  by  Dr.  Solander, 
Dagyza.  The  species  figured  by  Parkinson,  and  engraved  in  the  plate 
in  Home’s  Lectures  on  Comparative  Anatomy,  evidently  ranks  under 
the  fifth  division  of  the  genus,  and  not  the  seventh  as  indicated  by 
Cuvier  (Rl-gne  Animal,  iii.  p.  165,  nouv.  edit.).  On  comparing  it  with 
the  descrij)tions  given  of  the  species  with  a bi-appendiculated  extremity 
by  MM.  Quoy  and  Gaimard,  in  their  Zoology  of  the  Circumnavigatory 
Expedition  of  Capt.  hk-eycinet,  it  appears  from  the  warty  projections  on 
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482.  Salpa  infundibuliformis,  Quoy  & Gaimard,  TUesii, 

Cuv.,  to  show  the  situation  of  the  alimentary  eanal  and 
the  thickened  verrucose  projection  of  the  shell  which 
protects  it. 

See  original  drawing  (No.  22.  pi.  iv.  Cube  II.  dr.  3.),  with  the 
following  description  by  Mr.  Hunter. 

“Plate  iv.  may  be  reckoned  a species  of  the  Soft-shell* *  called 
the  Sun-fish,  although  it  differs  in  many  respects.  It  has  a gela- 
tinous transparent  soft  shell,  which  is  very  much  of  the  consistence 
of  the  crystalline  humour  of  animals.  It  is  oblong,  with  an  opening 
at  each  end,  one  of  which  is  the  general  cavity  opening  at  once, 
being  there  but  little  contracted  ; the  other  is  at  one  corner,  which 
is  elongated  : in  the  opposite  corner  the  shell  is  considerably 
thicker,  the  cavity  of  which  is  rounded,  having  rather  a smaller 
opening,  in  which  cavity  the  viscera  of  the  animal  lie. 

“ This  shell  is  studded  over  with  small  points  like  prickles  : 
within  this  there  is  a membrane  which  belongs  to  the  body  of  the 
animal,  lining  it  everywhere,  but  only  in  contact  with  it.  This 
membrane  is  ribbed  circularly,  as  it  were,  having  a number  of  belts 
or  bands  going  irregularly  round  it.  Where  it  lines  the  projecting 
opening,  it  has  there  rugae  somewhat  penniform,  which  I suspect 
to  be  the  lungsf.  In  the  opposite  corner,  within  the  globular  and 
thick  part  of  the  shell,  are  placed  the  digestive  powers,  whose 
openings  are  within  the  general  cavity  of  the  membrane : from 
this  part  passes  down  a ligament  towards  the  large  opening  at 
the  end,  and  is  fixed  at  its  extremity  in  this  membrane. 

“ The  digestive  organ  is  an  intestine  making  a little  more  than 
one  turn,  the  two  ends  crossing  one  another  a little.  This  canal 
or  intestine  has  two  caeca,  one  on  each  side,  which  are  turned  into 
the  centre  of  the  curve  of  the  intestine.” 

483.  The  digestive  organs  of  Salpa  infundibuliformis,  removed 

from  the  cavity  of  the  shell  in  which  they  are  lodged  : 
they  exhibit  precisely  the  structure  described  above. 

See  original  drawing.  No.  22.  pi.  iv.  fig.  2,  3,  4,  Cube  II.  dr.  3, 
engraved  in  Home’s  Comp.  Anat.  pi.  Ixxii. 


the  sac,  and  the  disproportionate  length  of  one  of  the  labia  of  the  infe- 
rior aperture,  to  be  of  the  species  called  by  these  naturalists  ‘ gibbosa,’ 
and  taken  by  them  at  the  Society  Isles. 

* Mr.  Hunter  included  the  genera  Salpa  and  Ascidia  (^Ac^phales  sans 
coquilles  of  Cuvier)  in  one  group  under  the  above  term. 

-f  This  however  is  an  appearance  peculiar  to  this  species,  whereas 
t'.ie  part  which  Cuvier  considers  as  the  breathing  organ  {Annales  du 
Mns.  iv.  p.  369),  viz.  the  plicated  ribbon-like  body  attached  at  its  two 
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484.  The  alimentary  canal  of  a Salpa. 

485.  A specimen  of  Salpa  {Salpa  cristatay  Cuv.),laid  open  lon- 

gitudinally, to  expose  its  contents. 

The  intestinal  canal  has  been  injected,  and  bristles  are  inserted 
at  the  oral  and  anal  orifices ; a bristle  is  also  introduced  at  the 
anterior  aperture  of  the  shell,  and  is  placed  beneath  the  ribbon-like 
branchia,  which  extends  obliquely  from  the  commencement  of  the 
alimentary  canal  to  near  the  lower  aperture  of  the  shell,  being 
attached  at  both  extremities,  but  free  in  the  intermediate  part. 
The  small  oblong  white  body  situated  in  an  oval  cavity  immediately 
below  the  mouth,  is  the  heart.  The  white  body  that  runs  parallel 
with  the  alimentary  canal,  is  the  liver.  The  two  oblong  glandular 
bodies  attached  to  the  sides  of  the  shell,  outside  the  inner  envelope, 
(and  which  are  more  distinctly  seen  from  the  side  of  the  prepara- 
tion that  is  not  laid  open,)  are  presumed  to  be  the  ovaries. 
Besides  the  two  openings  at  the  extremities  of  the  shell,  there  is 
a third  at  the  summit  of  the  lateral  projection,  or  crest,  as  it  is 
termed  by  Cuvier,  and  from  which  the  specific  name  is  derived. 

See  an  original  drawing  of  this  specimen.  No.  23.  pi.  iv.*  Cube  II. 
dr.  3,  with  the  following  description  by  Mr.  Hunter : — 

"Plate  iv.*  is  another  of  the  Soft-shell  Fish,  which  has  an 
opening  at  each  end,  and  another  at  the  side.  The  opening  at  the 
small  end  gives  the  idea  of  having  the  power  of  motion,  the  other 
two  do  not.  It  has  its  mouth,  stomach,  intestine,  and  anus,  all 
within  its  shell  or  covering,  with  some  other  parts  not  easily  made 
out.  The  shell  is  cut  through  on  one  side,  and  across  near  the 
small  end,  so  as  to  preserve  its  appearance ; and  the  upper  half  is 
turned  out,  which  exposes  the  contents.” 

486.  Three  specimens  of  Salpa  {Salpa  poly cratica,  Forskael, 

j^gypt.  Descr.  Animal,  p.  116.  12,  pi.  36.  F.). 

The  tipper  one  is  entire,  and  a bristle  is  passed  through  both 
orifices,  which  are  not  terminal  as  in  the  preceding  species,  but  on 
one  side  near  the  ends.  The  inner  envelope  is  provided  with  six 
broad  transverse  bands,  probably  muscular.  The  other  two  spe- 
cimens have  been  laid  open,  exposing  the  alimentary  canal  collected 
into  a small  ball,  or  nucleus,  as  it  is  termed,  near  the  anterior 
extremity,  and  also  the  longitudinal  furrow  that  is  continued  from 
it,  together  with  the  branchia,  which  is  preserved  entire  in  the 
lowest  specimen. 

See  original  drawing  (No.  25.  pi.  vi.  Cube  II.  dr.  3.),  with  the 
following  description  by  Mr.  Hunter. 

extremities,  is  constant  in  its  character  throughout  the  whole  genus. 

Mr.  Hunter,  being  uncertain  of  the  nature  of  this  part,  calls  it  ‘ the  liga- 
ment uniting  the  digestive  organs  to  the  membrane  behind.’ 
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“ Plate  vi.  fig,  1.  seems  to  be  nearly  the  same  animal  as  Plate  v. 
However  there  are  several  differences,  the  principal  of  which  is, 
that  the  openings  are  on  the  side  near  the  ends,  and  there  appears 
to  be  a stomach  and  intestines  at  the  end  of  the  ligament  described 
in  Plate  v.  and  without  the  white  bodies  described  in  the  same 
figure.” 

487.  Two  specimens  of  Teredo  navalis,  showing  the  boring 
valves  and  stomach. 

487  A.  The  labial  tentacles,  alimentary  canal,  and  liver,  of  a 
species  of  Clavagella. 

The  labial  tentacles  are  of  a flattened  form,  vascular,  and  finely 
laminated,  and  extend  from  the  angles  of  the  mouth,  two  on  either 
side,  as  in  most  bivalves.  A bristle  is  passed  through  the  mouth 
into  the  stomach,  which  has  been  laid  open  ; it  is  a dilated  cavity, 
everywhere  surrounded  by  the  liver,  which  is  a finely  granular 
viscus  of  a green  colour,  and  pours  its  secretion  by  many  distinct 
apertures  into  the  stomach.  A little  way  beyond  the  stomach, 
there  may  be  observed  a small  caecum,  which  has  also  been  laid 
open : the  rest  of  the  intestinal  canal  is  of  an  uniform  diameter, 
and  winds  among  the  mass  of  ova,  the  impressions  of  which  have 
given  to  the  external  surface  of  the  intestine  a honey-combed 
appearance. — Prepared  in  1832. 

487  B.  The  soft  parts  of  a species  of  Mya,  with  the  alimentary 
canal  exposed. 

The  stomach,  which  is  imbedded  in  the  green  liver,  has  been 
laid  open.  A little  below  the  place  where  the  intestine  is  continued 
from  the  stomach,  a very  long  caecum  is  given  off,  which  passes 
forwards  among  the  ova  at  the  base  of  the  foot : it  contains  a 
transparent  substance  of  a firm  homogeneous  texture,  called  the 
crystalline  style,  whose  large  extremity  projects  into  the  stomach. 
The  use  of  this  singular  part  is  probably  the  same  as  that  suggested 
by  Sir  A.  Carlisle  for  its  homologue  in  the  stomach  of  the  Oyster. 
(See  No,  404  a.) — Prepared  in  1832. 

488.  A Limpet  {Patella  vulgata,  Lam.),  with  the  foot  removed, 

to  show  the  long,  horny,  denticulated  tongue,  and  a por- 
tion of  the  alimentary  canal. 

489.  A small  specimen  of  Haliotis  {Hal.  tuberculata,  Linn.), 

prepared  to  show  the  stomach. 

The  floor  of  the  branchial  cavity,  the  gills,  and  anus,  are  turned 
back,  and  the  integument  is  removed  from  above  the  oesophagus 
and  first  stomach.  A bristle  is  passed  through  the  mouth  into  the 
oesophagus,  and  another  from  the  first  to  the  second  stomach.  4’he 
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latter  cavity  is  imbedded  in  the  liver,  and  receives  the  secretion  of 
that  gland  by  such  wide  orifices,  that  portions  of  the  alimentary 
substances  have  entered  the  biliary  ducts,  which  thus  appear  to  be 
ramifications  of  the  alimentary  canal. 

490.  A specimen  of  Scyllma  pelagica,  Linn.,  with  the  parietes 

of  the  right  side  of  the  body  removed,  to  expose  the  con- 
tained viscera,  and  especially  the  stomach  and  alimentary 
canal. 

A brown  bristle  is  inserted  at  the  mouth,  from  which  the  ali- 
mentary canal  extends  to  the  middle  of  the  body,  passing  above 
the  genital  organs : — having  reached  the  liver,  it  dilates  into  a 
small  stomach,  which  is  laid  open.  The  cavity  of  the  stomach  is 
armed  internally  with  a circular  series  of  hard  horny  laminae,  of  a 
brown  colour,  disposed  longitudinally,  with  sharp  edges  projecting 
Inwards.  The  intestine  makes  a slight  turn  upon  itself,  and  ter- 
minates on  the  back.  A white  bristle  is  inserted  at  the  anus,  and 
a black  one  into  the  orifice  of  the  generative  apparatus,  which  is 
near  the  mouth. 

491.  A part  of  a Slug  {Limax),  with  the  mouth  laid  open,  and 

a bristle  passed  into  the  oesophagus. 

492.  A Bulla  {Bulla  lignaria,  Cuv.),  with  the  mantle  removed, 

to  expose  the  oesophagus  and  gizzard. 

The  right  valve  or  calcareous  plate  of  the  gizzard  has  been 
removed,  and  lies  at  the  bottom  of  the  bottle  : a bristle  is  passed 
into  the  cavity  of  the  gizzard  from  the  oesophagus,  and  a second 
from  the  gizzard  into  the  duodenum.  The  gizzard  in  this  species 
consists  of  two  lateral  calcareous  plates  of  an  irregular  triangular 
form  with  the  angles  rounded  off,  slightly  concave  externally,  and 
convex  towards  the  cavity.  These  lateral  plates  are  united  by 
strong  transverse  fibres  passing  between  them  at  their  circum- 
ference, except  at  the  upper  part  of  the  gizzard,  where  a third 
valve  of  an  oblong  form  is  interposed  between  the  two  lateral 
ones.  ' 

493.  This  preparation  exhibits  an  entire  Bullcea  aperta,  and  the 

stomach  from  another  specimen.  The  former  is  laid 
open  to  show  the  positions  both  of  the  gizzard  and  of  the 
shell ; a bristle  is  inserted  at  the  mouth.  The  stomach 
below  is  laid  open  to  show  the  dark-coloured  hard  sub- 
stances with  wLich  it  is  armed. 

494.  The  anterior  moiety  of  a Bullcea  aperta,  showing  the 

stomach,  and  the  hard  substances  surrounding  it.  These 
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are  three  in  number,  of  nearly  equal  sizes,  concave  ex- 
ternally, and  convex  towards  the  cavity  of  the  gizzard, 
forming  a triangular  apparatus  for  triturating  the  food. 

495.  The  stomach  and  spiral  caecal  appendage  of  the  Cuttle-fish 

{Sepia  officinalis,  Linn.),  distended  and  entire.  A part 
of  the  vein  with  its  glandular  appendages  is  attached  to 
the  stomach. 

496.  The  stomach  and  spiral  csecal  appendage  of  the  Cuttle-fish 

laid  open.  The  former  cavity  has  a smooth  inner  surface; 
the  latter  is  closely  beset  with  transverse  laminae. 

497.  A part  of  the  laminated  caecal  appendage  removed  from  the 

preceding  preparation. 

498.  The  oesophagus,  stomach,  spiral  caecum,  and  intestine,  laid 

open,  of  a Calamary  {Loligo  sagittata,  Lam.). 

The  oesophagus  is  narrow,  and  is  furnished  with  close-set  longi- 
tudinal rugae ; it  gradually  dilates  into  the  stomach  without  form- 
ing any  crop  or  preparatory  cavity.  The  stomach  is  similarly 
traversed  by  longitudinal  rugae,  which  become  wavy  at  the  lower 
part  of  the  cavity.  The  muscular  coat  is  three  lines  in  thickness 
at  the  middle  part  of  the  stomach.  The  pylorus  is  small,  and 
opens  into  the  commencement  of  the  spiral  caecum,  the  cavity  of 
which,  as  in  the  preceding  species,  is  occupied  by  close-set, 
parallel,  transverse  laminae.  This  caecal  appendage  receives  the 
biliary  secretion,  which,  together  with  the  proper  secretion  of  the 
cavity,  is  conveyed  into  the  intestine  along  a distinct  groove, 
formed  between  two  thickened  ridges  which  extend  from  the  spiral 
caecum  into  the  intestine.  The  latter  is  of  considerable  width,  and 
is  provided  with  longitudinal  rugae. 

499.  The  cuticular  lining  of  the  gizzard,  removed  from  the  pre- 

ceding preparation. 

499  A.  The  crop,  gizzard,  and  laminated  pancreatic  pouch  of 
the  Pearly  Nautilus  [Naut.  Pompilius,  Linn.). 

The  natural  proportions  of  these  several  parts  are  in  some 
measure  altered  in  their  present  position ; but  the  following  is  the 
description  of  them  as  they  appeared  in  the  dissection  of  the  spe- 
cimen : — 

“ The  pharynx  has  numerous  longitudinal  rugae  internally,  and 
is  evidently  capable  of  considerable  dilatation.  The  oesophagus  is 
three-fourths  of  an  inch  in  length,  and  after  having  passed  beneath 
the  brain,  or  commissure  of  the  optic  ganglions,  dilates  into  a 
capacious  pouch  or  crop,  which  is  of  a pyriform  figure,  two  inches 
and  three  lines  long,  and  an  inch  in  diameter  at  the  broadest  part. 
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From  the  bottom  of  this  crop  there  is  continued  a contracted  canal, 
of  about  three  lines  diameter,  and  half  an  inch  in  length,  which 
enters  the  upper  part  of  an  oval  gizzard,  situated  at  the  bottom  of 
the  pallial  sac.  Close  to  where  this  tube  terminates,  the  intestine 
commences,  and  after  a course  of  a few  lines,  communicates  with 
a small,  round,  laminated  pouch,  analogous  to  the  spiral  caecum  of 
the  Cuttlefish,  and  into  which  the  biliary  secretion  is  poured.” — 
Memoir  on  the  Nautilus,  p.  23.  PL  4,  and  original  drawing.  Dr.  4. 
No.  29  A. 

In  the  preparation,  the  parts  are  kept  distended  with  bristles ; a 
portion  of  porcupine’s  quill  is  passed  through  the  pyloric  aperture 
of  the  gizzard. — Prepared  in  \d>Z\,from  a specimen  of  the  animal 
presented  by  Geo,  Bennett,  Esq.,  F.L.S. 

7.  Stomachs  of  Fishes. 

500.  Part  of  the  oesophagus,  the  stomach,  and  the  intestinal 

canal  of  the  Electrical  Eel  [Gymnotus  electricus,  Linn.). 

The  oesophagus  is  wide  and  irregularly  rugous,  and  communi- 
cates with  the  common  duct  of  the  air-bladders  near  the  cardiac 
orifice. 

The  stomach  is  a globular  cavity,  corresponding  in  form  to  the 
small  and  circumscribed  abdomen  of  this  fish.  It  is  laid  open, 
showing  the  reticulate  inner  surface.  The  duodenum  passes  out 
on  the  right  side,  about  the  middle  of  the  stomach ; and  the  in- 
testine, after  making  some  turns  about  the  stomach,  is  directed 
forward  near  its  termination,  and  opens  externally  just  under  the 
root  of  the  tongue.  A white  bristle  is  Inserted  at  the  anus,  and  a 
large  black  one  into  the  dilated  termination  of  the  ureters.  In 
this  preparation  may  also  be  observed  the  pyloric  appendages,  and 
the  spleen. 

500  A.  The  alimentary  canal,  with  the  branchial  and  generative 
organs,  of  a Wrasse  iLabrus  maculatus). 

The  triangular  inferior  pharyngeal  plate  with  its  pavement  of 
obtuse  hemispheric  teeth  is  shown ; and  the  short  and  wide  oeso- 
phagus and  cardiac  part  of  the  stomach  are  laid  open  to  show  the 
coarsely  villous  inner  surface.  On  the  opposite  side  of  the  pre- 
paration the  reticulated  inner  surface  of  the  small 'intestine  is 
shown.  Part  of  the  multilobate  liver  and  the  spleen  are  pre- 
served ; the  latter  is  situated  behind  the  intestine  between  the 
divisions  of  the  ovarian  sacs. — Prepared  in  1845. 

501.  The  stomach  and  part  of  the  intestine,  injected  and  laid 

open,  of  the  Wolf-fish  [Anarrhicas  Lupus,  Linn.).  The 
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former  is  a muscular  cavity,  of  a globular  form : the 
cardiac  orifice  appears  to  be  narrower  than  in  most  fish, 
perhaps  from  the  effects  of  a ligature  applied  in  its  pre- 
paration : the  inner  membrane  of  the  oesophagus  is  raised 
in  thick  folds  above  it.  The  cardiac  moiety  of  the  stomach 
is  tolerably  smooth ; the  pyloric  end  irregularly  rugous. 
This  becomes  suddenly  contracted  near  the  pylorus,  and 
turns  up  towards  the  head : the  pylorus  is  protected  by 
a circular  valve.  The  intestine  is  thin  in  its  coats,  very 
capacious,  and  the  inner  membrane  raised  in  reticulate 
folds,  with  jagged  edges. 

“ The  food  of  fish  is  principally  of  one  sort,  namely,  animal : 
which,  however,  with  regard  to  the  digestive  powers,  is  to  be  di- 
stinguished into  two  kinds ; viz.  common  soft  fish,  and  shell-fish. 
Such  fish  as  live  on  the  first  kind,  have,  like  the  carnivorous 
quadrupeds  and  birds,  no  apparatus  for  mastication ; their  teeth 
being  intended  merely  for  catching  the  food  and  fitting  it  to  be 
swallowed.  But  the  shells  of  the  second  kind  of  food  render  some 
degree  of  masticating  power  necessary,  to  fit  it  for  its  passage 
either  into  the  stomach  or  through  the  intestines,  and  accordingly 
we  find  in  certain  fish  a structure  suited  to  that  purpose.  Thus 
the  mouth  of  the  Wolf-fish  is  almost  paved  with  teeth,  by  means 
of  which  it  can  break  shells  to  pieces,  and  fit  them  for  the  oeso- 
phagus of  the  fish ; and  so  effectually  disengage  the  food  from 
them,  that  though  it  lives  upon  such  hard  food,  the  stomach  does 
not  differ  from  that  of  other  fish : the  organs  of  mastication  and 
digestion,  therefore,  in  this  animal,  exactly  correspond  to  those  of 
many  granivorous  quadrupeds.” — John  Hunter,  On  the  Animal 
(Economy,  p.  184. 

501  *.  Part  of  the  contents  of  the  stomach  of  a Wolf-fish,  con- 
sisting of  broken  shells  of  Whelks  [Buccinum)  and  Her- 
mit-crabs [Pagurus). — Presented  by  Prof,  Owen,  F.R.S. 

501  A.  The  tongue,  pharynx,  oesophagus,  stomach,  and  part  of 
the  intestine  of  the  Gillaroo  Trout  [Salmo  Fario,  var.). 

The  tongue  is  armed  with  teeth ; the  stomach  bent  upon  itself 
about  the  middle ; the  duodenum  provided  with  many  caecal  ap- 
pendages.— Presented  by  Sir  E.  Home,  Bart. 

501  B.  The  same  parts,  laid  open,  of  another  Gillaroo  Trout. 
The  oesophagus  is  provided  with  longitudinal  rugae,  which 
are  continued  into  the  stomach.  The  muscular  parietes 
of  the  pyloric  moiety  are  nearly  three  lines  in  thickness : 
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this  part  wants,  however,  the  essential  character  of  a 
gizzard,  viz.  the  cutieular  lining.  The  csecal  appendages 
open  in  greatest  number  immediately  beyond  the  pylorus. 
— Presented  by  Sir  E.  Home,  Bart. 

” The  stomach  of  the  Gillaroo  Trout  is,  however,  more  globular 
than  that  of  most  fish,  better  adapted  for  small  food,  and  endued 
with  sufficient  strength  to  break  the  shells  of  small  shell-fish  ; 
which  will  probably  be  best  done  by  having  more  than  one  in  the 
stomach  at  a time  ; and  also  by  taking  pretty  large  and  smooth 
stones  into  the  stomach,  which  will  answer  the  purpose  of  breaking  ; 
but  not  so  well  that  of  grinding ; nor  will  they  hurt  the  stomach, 
as  they  are  smooth,  when  swallowed  ; but  this  stomach  can  scarcely 
possess  anv  power  of  grinding,  as  the  whole  cavity  is  lined  with  a 
fine  villous  coat,  the  internal  surface  of  which  appears  everywhere 
to  be  digestive,  and  by  no  means  fitted  for  mastication. 

“ The  stomach  of  the  common  Stream  Trout  is  exactly  of  the 
same  structure  with  that  of  the  Gillaroo  ; but  its  coat  not  so  thick 
by  two-thirds.  How  far  this  difference  in  thickness  of  stomach  is 
sufficient  to  form  a distinct  species,  or  barely  a variety  of  the  same, 
is  only  to  be  determined  by  experiment. 

“ The  oesophagus  in  the  Trout  is  considerably  longer  and  smaller 
than  in  many  other  classes  of  fish. 

“ The  intestines  are  similar  to  those  of  the  Salmon,  Herring, 
Sprat,  &c. 

“ The  pancreas  is  appendiculated. 

“ The  teeth  show  them  to  be  fish  of  prey. 

“ So  far  as  we  are  led  to  determine  by  analogy,  we  must  not 
consider  the  stomach  of  this  fish  as  a gizzard,  but  as  a true  sto- 
mach.”— John  Hunter,  ut  supra,  p.  185. 

502.  The  stomach  of  a Mullet  [Mugil  Capita,  Cuv.).  The 
oesophagus  is  continued  for  four  inches  below  the  cardiac 
orifice,  terminating  obtusely,  and  forming  a sort  of  crop. 
The  gizzard  goes  off  at  right  angles  to  this  pouch,  and 
is  of  a pear  shape,  with  the  narrow  end  towards  the 
intestine.  Its  internal  surface  is  disposed  in  longitudinal 
rugae,  and  is  lined  with  a distinct  layer  of  rough  and, 
easily  separable  cuticle.  The  muscular  coat  is  half  an 
inch  thick.  Six  wide  caecal  appendages  open  into  the 
duodenum  immediately  beyond  the  pylorus. 

“ Of  all  the  fish  I have  seen,  the  Mullet  is  the  most  complete 
instance  of  this  (the  grinding)  structure  ; its  strong  muscular 
stomach  being  evidently  adapted,  like  the  gizzard  of  birds,  to  the 
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two  offices  of  mastication  and  digestion.” — John  Hunter,  ut  supra, 
p.  185. 

503.  A Crop-fish  [Tetraodon  ocellatus^  Bloch),  with  the  crop*, 

or  dilatable  cavity  connected  with  the  oesophagus,  laid 
open.  A bristle  is  passed  from  this  cavity  into  what 
Mr.  Hunter  termed  the  second  oesophagus.  The  crop 
is  in  the  undistended  state. 

503  A.  The  right  moiety  of  a Gar-fish  {Lepidostms  osseus, 

Linn.),  with  the  alimentary  canal  exposed  in  situ. 

The  oesophagus  and  long  cardiac  part  of  the  stomach  are  con- 
tinued without  any  external  indication  of  boundary  line,  as  a 
straight  wide  tube  to  the  posterior  third  of  the  abdomen:  the 
short  muscular  pyloric  part  of  the  stomach  there  bends  forwards 
and  terminates  in  the  duodenum,  to  which  is  appended  a compact 
and  complex  pancreas,  consisting  of  numerous  small  caeca  aggre- 
gated in  flattened  groups.  The  intestine  forms  two  longitudinal 
folds  before  its  termination. — Prepared  from  a specimen  presented 
by  Dr.  Bigelow  of  Boston,  U.S. 

504.  The  cesophagus,  stomach,  part  of  the  intestinal  canal,  and 

pancreas  of  the  Sturgeon  [Acipenser  Sturio,  Linn.). 

The  oesophagus  is  characterized  by  obtuse  conical  projections, 
disposed  in  longitudinal  rows.  The  stomach  is  dilated  at  its 
commencement,  and  there  communicates  with  the  air-bladder. 
A quill  is  passed  through  this  orifice.  The  stomach  then  becomes 
contracted,  descends,  and  rises  again  as  high  as  the  oesophagus  ; 
and  in  this  course  it  is  marked  internally  by  longitudinal  rugae  : 
where  it  begins  to  turn  down  again,  it  dilates,  is  smooth  within, 
becomes  thicker  in  its  coats,  and  terminates  at  the  pylorus  in  the 
usual  valvular  manner.  Immediately  beyond  the  pylorus  is  the 
orifice  of  the  pancreas.  The  small  intestine  is  thick  and  honey- 
combed within.  A portion  of  intestine  is  also  preserved,  which 
shows  the  commencement  of  the  spiral  valve  peculiar  to  the  great 
intestine  of  the  higher  organized  cartilaginous  fishes.  A black 
bristle  is  stuck  into  the  pancreas. 

504  A.  A Paddle-fish  {Planirostra  edentula),  injected,  and  with 

the  right  parietes  of  the  mouth  and  abdomen  removed,  to 
expose  the  alimentary  canal. 

The  limits  between  the  wide  oesophagus  and  the  stomach  are 

* As  this  structure  relates  to  the  defensive  habits,  rather  than  to  the 
digestion,  of  the  Tetraodon,  the  other  Preparations  illustrative  of  it  are 
removed  to  the  series  of  ” Peculiarities.” 
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dsfined  by  the  sudden  swelling  out  of  the  latter  cavity,  which  then 
curves  downwards,  forwards,  upwards  and  to  the  right,  describing 
an  ellipse.  The  short  and  wide  pyriform  ‘ small  ’ intestine,  after 
receiving  the  ducts  of  the  liver,  and  that  of  a flattened  compact 
form  of  pancreas,  contracts  to  its  termination  in  the  large  intestine, 
which  is  very  short  and  wide,  and  is  provided  internally  with  a 
spiral  valve.  The  spleen  is  situated  between  the  small  and  large 
intestine.  The  heart  and  gills  are  exposed. — Prepared  from  a 
specimen  presented  by  Dr.  Bigelow,  of  Boston,  U.S. 

505.  The  stomach  of  a Ray,  with  part  of  the  intestinal  canal, 

and  the  spleen. 

506.  The  pyloric  end  of  the  stomach,  and  part  of  the  duodenum, 

of  the  Torpedo  or  Electric  Ray  {Raia  Torpedo,  Linn.). 

507.  Part  of  the  pharynx,  the  oesophagus,  and  the  stomach,  of 

a Dog-fish  {Spinax  Acanthias,  Cuv.). 

The  oesophagus  is  lined  with  cuticle,  and  beset  with  numerous 
conical  processes ; its  diameter  equals  that  of  the  stomach,  but  it 
is  very  short.  The  lining  membrane  of  the  stomach  is  thrown  into 
longitudinal  rugae,  which  terminate  about  half  way  down  the  car- 
diac division  of  the  cavity.  The  pyloric  portion  of  the  stomach 
(which  in  a succeeding  preparation,  507  b.,  may  be  seen  to  become 
more  analogous  to  an  intestine,)  is  much  narrower,  has  a smooth 
internal  surface,  and  terminates  by  an  oblique  contracted  aperture 
in  the  duodenum. 

507  A.  Part  of  the  oesophagus  and  stomach  of  the  same  species, 

finely  injected,  showing  the  high  vascularity  of  the  lining 

membrane  of  the  digestive  cavity. — Prepared  by  Mr. 
Clift. 

507  B.  The  stomach  of  a Shark  [Squalus  Alopecias,  Perrault  ; 

Carcharias  Vulpes,  Cuv.). 

The  small  portion  of  oesophagus  preserved  in  this  preparation, 
shows  that  it  is  not  provided  with  conical  processes,  as  in  the 
preceding  species,  and  that  it  is  separated  from  the  stomach  by  a 
more  distinct  and  circumscribed  cardiac  orifice,  which  may  render 
the  above  structure  less  necessary.  The  cardiac  portion  of  the 
stomach  is  of  considerable  width,  and  preserves  a nearly  uniform 
diameter  throughout  : the  inner  membrane  is  produced  into  irregu- 
lar, wavy,  longitudinal  rugae.  The  pyloric  portion  of  the  stomach 
is  not  an  uninterrupted  continuation  of  the  cardiac,  as  in  the 
preceding  specimens,  but  is  separated  from  it  by  a contracted 
aperture  : it  is  very  narrow  ; but  of  an  uniform  diameter  through- 
out : it  extends  upwards,  or  towards  the  head,  and  terminates  by 
a valvular  mammilloid  prominence  in  the  duodenum.  Although 
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this  is  termed  the  pyloric  portion  of  the  stomach,  the  cardiac  cavity 
has  doubtless  the  chief  share  in  the  performance  of  digestion  ; and 
the  chyme  is  carried,  by  means  of  the  narrow  canal,  into  the 
commencement  of  the  intestine,  which  lies  parallel  with  the  sto- 
mach. The  parts  have  been  minutely  injected,  showing  their  high 
degree  of  vascularity;  the  coats  of  the  stomach  were  found  partially 
destroyed  by  the  action  of  the  gastric  juice.  The  pancreas  and 
spleen  are  preserved  in  this  preparation. — Prepared  by  Mr.  Clift. 

507  c.  A portion  of  the  upper  or  cardiac  end  of  the  stomach  of 
the  Basking  Shark  {Selache  maxima,  Cuv.).  It  is  cha- 
racterized by  large  longitudinal  and  small  reticulate 
rugae. — Prepared  by  Mr.  Clift. 

507  D.  A portion  from  the  lower  end  of  the  stomach  of  the  same 
species,  characterized  by  large  longitudinal  rugae. — Pre- 
pared by  Mr.  Clift. 

507  E.  Fish  bones,  half-digested,  from  the  stomach  of  the  Blue 

Shark. — Presented  by  Mr.  Clift. 

“ The  better  to  pursue  my  inquiry  on  the  subject  of  digestion, 

I procured  the  stomachs  of  a vast  variety  of  fishes,  whose  deaths 
are  always  violent ; and  who  may  be  said  to  die  in  perfect  health, 
with  their  stomachs  usually  full.  In  them  we  can  observe  the 
progress  of  digestion  most  distinctly ; the  shape  of  their  stomachs 
being  very  favourable  for  that  purpose.  They  likewise  swallow 
their  food  whole,  that  is,  without  mastication ; and  swallow  fish 
tliat  are  much  larger  than  the  digesting  part  of  the  stomach  can 
contain  : therefore,  in  many  instances,  the  part  swallowed,  which 
was  lodged  in  the  digesting  part  of  the  stomach,  was  found  more 
or  less  dissolved,  while  that  which  remained  in  the  oesophagus  was 
perfectly  sound  : and  in  many  of  these  I saw  the  digesting  part  of 
the  stomach  itself  reduced  to  the  same  dissolved  state  as  the  di- 
gested part  of  the  food.” — John  Hunter,  ut  supra,  p.  230. 

8.  Stomachs  of  Reptiles. 

508.  The  stomach  of  a Water  Snake  {Pelamis  6zco/or,  Baud  in  ; 
Anguis  platarus,  Linn.).  It  is  laid  open,  showing  its 
internal  longitudinal  rugae,  and  the  gradual  contraction 
to  the  pylorus.  The  gall-bladder,  pancreas,  and  part  of 
the  small  intestine  are  also  preserved. 

508  A.  The  stomach,  with  part  of  the  oesophagus  and  intestine, 

injected  and  inverted,  of  a large  African  Snake  {Python, 
Daudin). 

The  oesophagus,  as  in  all  the  Ophidian  reptiles,  is  very  capacious, 
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smooth  internally,  and  thin  in  its  coats.  4’he  commencement  of 
the  stomach  may  be  detected  by  the  more  vascular  and  rugous 
character  of  its  lining  membrane.  The  larger  rugae  are  longi- 
tudinal; the  interspaces  reticulate.  The  stomach  gradually  di- 
minishes in  size,  and  there  is  a constriction,  like  a pylorus,  about 
one  inch  and  a half  from  the  intestine.  A narrow  canal,  of  uni- 
form diameter,  analogous  to  that  in  the  Shark,  conducts  to  the 
intestine,  which  suddenly  becomes  wider,  and  is  beset  internally 
with  small  flattened  scale-like  processes. — Prepared  in  1831. 

503  B.  A small  Snake,  from  Demerara,  with  the  stomach  ex- 
posed, which  contains  a fish,  the  diameter  of  which  equals 
the  ordinary  breadth  of  the  snake  itself.  The  tail  of  the 
snake  is  rounded  and  slender,  showing  it  to  be  a land- 
species,  which,  occasionally  at  least,  seeks  its  food  in 
water. — Mus.  Langstaff. 

508  c.  A small  Snake,  from  Demerara,  with  part  of  a frog  of 
double  the  ordinary  diameter  of  the  snake  protruding 
from  an  opening  in  the  abdomen  and  stomach. — Mus. 
Langstaff. 

508  D.  A small  Snake,  from  Demerara,  with  the  stomach  laid 
open,  exposing  a rodent  quadruped  of  more  than  twice 
the  ordinary  diameter  of  the  snake  itself.  The  skin  of 
the  muzzle  has  been  lacerated  where  the  animal  was  seized 
by  the  snake,  and  in  this,  as  in  the  two  preceding  speci- 
mens, the  prey  has  been  swallowed  head  first. — Mus. 
Langstaff. 

509.  The  stomach  and  part  of  the  intestine  of  the  common 

Tortoise  [Testudo  Greeca,  Linn.). 

In  the  Chelonian  Reptiles  the  stomach  accords  with  the  broad 
and  flattened  form  of  the  body  ; and  instead  of  being  longitudinal 
in  its  position,  as  in  the  preceding  example,  it  is  placed  transversely, 
and  is  more  or  Jess  bent  upon  itself  as  it  passes  from  the  left  to 
the  right  side.  In  this  preparation  the  posterior  parietes  of  the 
stomach  have  been  removed,  so  that  the  disproportionate  size  of 
the  cardia  compared  with  the  pylorus  may  be  seen,  and  also,  when 
viewed  from  within  against  the  light,  the  radiate  disposition  of 
the  muscular  fibres,  which  arise  principally  from  a tendon  situated 
at  the  angle  of  flexion.  The  lining  membrane  of  the  duodenum 
is  disposed  in  longitudinal  rugae. 

510.  The  stomach,  injected  and  inverted,  of  the  East  Indian 

Tortoise  [Testudo  Indica,  Vosmaer).  It  is  more  elon- 
gated in  its  form,  and  is  thicker  in  its  coats  than  the 
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preceding:  the  riigse  are  longitudinal,  but  are  slightly 
marked :»  numerous  minute  orifices  of  gastric  follicles 
may  be  observed  at  the  pyloric  extremity.  The  duodenum 
has  a reticulate  lining  membrane. 

511.  The  stomach,  inverted,  of  the  East  Indian  Tortoise.  This 

species  is  a vegetable  feeder. 

512.  A section  of  the  stomach  of  a Tortoise,  injected.  The 

cellular  coat  is  seen  to  be  very  vascular;  but  the  injection 
has  not  coloured  the  mucous  membrane  uniformly, 
appearing  only  in  minute  scattered  points. 

513.  A portion  of  the  oesophagus  and  stomach  of  a Tortoise. 

514.  A portion  of  the  stomach  of  a Turtle  [Chelone  Mydas). 

The  muscular  coat  is  remarkably  thick,  being  adapted 
for  compressing  with  great  force  the  sea-weeds  which 
constitute  the  natural  food  of  this  species. 

515.  A transverse  section  of  the  contracted  stomach  of  a Turtle, 

showing  the  relative  thickness  of  the  muscular,  cellular, 
and  mucous  coats. 

516.  The  stomach  and  part  of  the  oesophagus  of  a very  young 

Turtle,  showing  that  at  this  period  the  stomach  is  mem- 
branous, not  having  acquired  the  thickness  of  the  mus- 
cular coat  which  adapts  it  for  the  kind  of  food  peculiar 
to  the  adult  state. 

517.  Part  of  the  oesophagus  and,  stomach  of  an  Alligator  [Cro- 

codilus  Lucius,  Cuv.).  The  oesophagus  is  lined  with 
cuticle,  and  is  longitudinally  plicated.  The  first  cavity 
of  the  stomach  is  large,  and  is  lined  with  a mucous 
membrane.  It  communicates  with  the  oesophagus  by  a 
large  aperture  ; but  with  the  second,  or  pyloric  cavity, 
by  a very  small  one.  The  second  cavity  is  small,  and  of 
a rounded  form,  and  communicates  with  the  intestine  by 
a very  small  oblique  aperture.  The  villi  of  the  intestine 
are  flattened  in  form,  and  numerous, 

518.  The  stomach  of  a Crocodile  [Crocodilus  acutus,  Cuv.), 

laid  open,  after  having  been  inflated  and  dried.  The 
form  of  the  cavity  is  well  shown  in  this  preparation  ; also 
the  relative  sizes  and  the  proximity  of  the  cardiac  and 
pyloric  apertures.  The  muscular  fibres  radiate,  as  in  the 
gizzard  of  the  bird,  from  two  lateral  tendons.  The 
apertures  of  the  small  pyloric  cavity  appear  rather  for 
the  purpose  of  opposing  the  progress  of  the  alimentary 
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substances  into  the  intestine  than  otherwise.  The  duo- 
denum in  this  species  makes  two  close  turns  upon  itself, 
analogous  to  its  disposition  in  the  bird,  before  it  is  con- 
tinued on  into  the  jejunum.  Bristles  are  placed  in  the 
hepatic  ducts. 

518  A.  Pebbles  which  were  found  in  the  stomach  of  a young 
sharp-nosed  Crocodile. 

In  the  Description  of  the  Reptiles  of  Egypt,  M.  GeofFroy  St. 
Hilaire  states,  that  pebbles  were  commonly  met  with  in  the  stomach 
of  the  Crocodile  of  the  Nile,  and  that  they  were  rendered  smooth 
by  the  act  of  triturating  the  alimentary  substances. — Presented  by 
Prof.  Owen,  F.R.S. 


9.  Stomachs  of  Birds. 

519.  A portion  of  the  stomach  of  a Pelican  {Pelecanus  Onocro- 
talus,  Linn.).  The  oesophagus  is  continued  into  the 
proventriculus  or  glandular  cavity,  without  any  marked 
constriction ; and  the  latter  passes  insensibly  into  the 
part  analogous  to  gizzard.  This  part  communicates  by 
a transverse  aperture  with  a small  globular  cavity,  which 
is  lined  by  a vascular  membrane,  and  communicates  wnth 
the  duodenum  by  a very  small  oblique  aperture.  This 
superadded  cavity  renders  the  analogy  between  this 
stomach  and  that  of  the  Crocodile  complete,  wdth  the 
exception  of  the  absence  in  the  latter  of  distinctly  deve- 
loped gastric  glands.  These,  in  the  Pelican,  are  simple 
elongated  follicles,  closely  compacted  together,  and  ex- 
tended over  a large  surface. 

519  A.  The  stomach  of  the  Argala,  or  Indian  Gigantic  Crane 
[Ciconia  Argala^  Stephens). 

In  this  preparation  the  peculiarities  of  the  digestive 
apparatus  of  the  Crane  and  Stork  tribe  are  well  exhibited  ; 
viz.  the  ample  oesophagus ; the  large  proventriculus — 
compensating  for  the  absence  of  a crop ; the  small  and 
■weak  gizzard ; and  the  superadded  pyloric  cavity,  which, 
however,  is  less  developed  than  in  the  Pelican.  In  the 
Argala,  the  cuticular  lining  is  continued  from  the  oeso- 
phagus over  the  proventriculus  and  gizzard,  W'here  it 
attains  a considerable  thickness  : the  gastric  follicles  are 
arranged  in  two  circular  clusters  : there  is  no  appearance 
of  constriction  between  the  oesophagus  and  proventri- 
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cuius,  nor  between  the  latter  cavity  and  the  gizzard  : the 
pylorus  is  protected  by  a broad  transverse  ridge,  which 
effectually  prevents  the  passage  of  undissolved  matter 
into  the  intestine.  The  pyloric  cavity  is  narrow  and 
elongated. — Prepared  by  Mr,  Clift. 

519  B.  The  gizzard  of  the  Marabou,  or  African  Gigantic  Crane 
{Ciconia  Marabou,  Y iGons) . It  is  laid  open,  with  a view 
to  show  the  form  and  position  of  the  pyloric  valve,  the 
pylorus,  the  extent  of  the  pyloric  cavity,  and  the  place 
w'here  the  duodenum  leaves  that  cavity.  In  this  prepa- 
ration may  also  be  observed  two  oval  prominences,  on 
opposite  sides  of  the  commencement  of  the  gizzard,  which 
would  tend  to  close  the  entrance  into  the  cavity,  on  the 
contraction  of  the  circular  fibres. — Prepared  in  1832. 

519  c.  The  stomach  and  commencement  of  the  duodenum  of 
the  Touraco  {Corythaix  Persa),  laid  open  to  show  the 
contrasted  characters  of  their  inner  surfaces, — glandular 
in  the  proventriculus,  horny  in  the  gizzard,  and  finely 
villous  in  the  intestine.  The  pylorus  makes  a valvular 
projection  into  the  duodenum. — Prepared  m 1838. 

520.  The  stomach,  injected,  of  the  Night  Heron  {Ardea  Nycti- 

corax,  Linn.).  It  is  a pear-shaped  cavity,  narrowed 
where  the  oesophagus  terminates.  This  tube,  being  con- 
tracted, is  thrown  into  well-marked  longitudinal  rugae. 
There  is  no  constriction  between  the  proventriculus  and 
gizzard  ; the  former  is  indicated  only  by  a thick  zone  of 
close-set  gastric  glands,  which  are  simple,  as  in  the  Peli- 
can. The  gizzard  communicates  with  a small  globular 
pyloric  cavity,  by  a transverse  orifice,  situated  just  below 
the  glandular  zone.  The  pyloric  cavity,  like  that  of  the 
Pelican  and  Crocodile,  opens  by  a very  minute  orifice 
into  the  duodenum. 

521.  The  oesophagus  and  stomach  of  the  same  species  of  Heron, 

laid  open,  showing  more  distinctly  the  cuticular  lining 
and  longitudinal  rugae  of  the  former  part,  and  the  ori- 
fices of  the  gastric  glands  in  the  latter  cavity.  A bristle 
is  passed  through  the  pyloric  cavity  into  the  duodenum. 

522.  The  stomach  of  the  Gibraltar  Heron  [Ardea  Caboga,  Pen- 

nant). It  is  of  a more  elongated  form  than  the  prece- 
ding, and  the  proventriculus  is  more  distinctly  separated 
from  the  gizzard.  The  lateral  tendon  in  the  latter  cavity 
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is  more  distinct,  and  the  radiating  fibres  more  strongly 
marked.  The  entry  into  the  pyloric  cavity  is  guarded  by 
a transverse  valvular  prominence. 

522  A.  The  stomach  of  the  Golden  Eagle  {Falco  Chnjsaetos, 
Linn.).  It  is  laid  open,  so  as  to  show  the  orifices  of  the 
numerous  gastric  glands  of  the  proventriculus,  the  smooth 
lining  membrane  of  the  gizzard,  and  the  valvular  struc- 
ture of  the  pylorus.  The  oesophagus  is  very  wide,  so 
that  externally  it  appears  to  form  one  continued  cavity 
with  the  proventriculus  and  stomach.  On  the  outer 
surface  of  the  latter  may  be  observed  the  two  shining 
tendons,  from  w hich  the  muscular  fibres  radiate  : these, 
however,  form  a very  thin  layer  in  this  and  other  carni- 
vorous birds.  A small  quill  is  passed  through  the  pylorus, 
w hich  is  guarded  within  by  three  cuticular  tubercles,  two 
on  the  upper  side  of  the  orifice  and  one  below,  wLich 
fits  into  the  interspace  of  the  preceding.  (The  crop  has 
not  been  preserved  in  this  preparation.) — Presented  by 
Dr.  John  Thompson^  F.R.S.E. 

522  B.  The  pyloric  end  of  the  stomach,  and  part  of  the  duo- 
denum, of  the  Gannet  {Sula  Bassana,  Brisson),  showing 
the  bilobed  valve  of  the  pylorus,  which  is  so  placed  as  to 
prevent  the  undigested  parts  of  the  food  from  passing  out 
at  that  aperture. — Prepared  in  1832. 

522  c.  The  stomach  of  the  Little  Awk  [Alca  Alle,  Linn.).  It 
is  distinctly  divided  into  proventriculus  and  gizzard. 
The  former  is  of  an  elongated  form,  and  of  great  extent, 
and  is  furrowed  longitudinally ; the  latter  is  a small  oval 
cavity,  lined  with  a distinct  dark-coloured  horny  mem- 
brane. The  gastric  follicles  are  dispersed  uniformly  over 
the  w'hole  of  the  proventriculus,  giving  to  its  inner  sur- 
face a reticulate  character. — Prepared  by  Mr.  Clift. 

522  D.  The  stomach  of  a Sea  Gull  {Larus  marinus,  Linn.),  in 
which  the  proventriculus  is  of  much  less  extent  than  in 
the  preceding  species.  The  gizzard  is  more  muscular, 
and  is  lined  by  a very  dark  and  thick  cuticular  mem- 
brane.— Prepared  by  Mr.  Clift. 

522  E.  The  oesophagus,  stomach,  duodenum  and  pancreas  of  the 
Albatros  {Diomedcea  exulans).  It  is  remarkable  for  the 
diminutive  size  of  the  pyloric  muscular  portion,  in  com- 
parison wdth  the  capacious  cardiac  glandular  portion  of 


the  stomach.  The  transverse  or  circular  disposition  of 
the  exterior  layer  of  the  muscular  fibres  of  the  oesophagus 
is  exposed.  Two  biliary  ducts  terminate  in  the  duode- 
num between  two  ducts  from  the  pancreas.^ — Prepared  in 
1840. 

523.  The  stomach  of  a Sea  Gull,  which  had  been  brought  to 
feed  on  barley,  showing  that  the  muscular  parietes  of 
the  gizzard  were  become  much  thicker  in  consequence. 

Sir  Everard  Home,  in  his  “ Lectures  on  Comparative  Anatomy,” 
thus  alludes  to  this  preparation : — " To  illustrate  this,  in  birds  of 
prey,  the  digastric  muscle  has  the  bellies  which  compose  it  so 
weak,  that  nothing  but  an  accurate  examination  can  determine  the 
existence  of  such  a muscle  ; the  strength  being  proportioned  to  the 
force  required.  But  if  a bird  of  this  kind,  from  want  of  animal 
food,  is  obliged  to  live  on  grain,  the  bellies  of  this  muscle  become 
so  large,  that  they  would  not  be  recognised  as  belonging  to  the 
stomach  of  a bird  of  prey.  This  admirable  provision  of  nature  is 
illustrated  by  a preparation  of  the  stomach  of  a Sea  Gull,  which 
had  been  kept  by  Mr.  Hunter  for  a year,  living,  contrary  to  its 
nature,  upon  grain ; the  strength  acquired  by  the  muscle  is  very 
great,  when  compared  with  what  it  was  in  its  natural  state  while 
living  upon  fish,  as  may  be  seen  by  examining  the  preparation 
opposed  to  it.” — Vol.  i.  p.  271. 

Mr.  Hunter,  in  his  “ Observations  on  Digestion,”  alludes  to  a 
similar  experiment  which  he  made  on  an  Accipitrine  bird.  “ There 
are  few  animals  that  do  not  eat  flesh  in  some  form  or  other,  while 
there  are  many  who  do  not  eat  vegetables  at  all ; and  therefore 
the  difficulty  to  make  the  herbivorous  eat  meat  is  not  so  great  as 
to  make  the  carnivorous  eat  vegetables.  Where  there  is  an  in- 
stinctive principle  in  an  animal,  directing  it  either  to  the  one 
species  of  food  or  the  other,  the  animal  will  certainly  die,  rather 
than  break  through,  of  its  own  accord,  that  natural  law ; but  it 
may  be  made  to  violate  every  natural  principle  by  artificial  means. 
That  the  Hawk  tribe  can  he  made  to  feed  upon  bread,  I have 
known  these  thirty  years ; for  to  a tame  Kite  I first  gave  fat, 
which  it  ate  very  readily ; then  tallow  and  butter ; and  afterwards 
small  balls  of  bread  rolled  in  fat  or  butter ; and  by  decreasing  the 
fat  gradually,  it  at  last  ate  bread  alone,  and  seemed  to  thrive  as 
well  as  when  fed  with  meat.  This,  however,  produced  a differ- 
ence in  the  consistence  of  the  excrements ; for  when  it  ate  meat, 
they  were  thin,  and  it  had  the  power  of  throwing  them  to  some 
distance ; but  when  it  ate  bread,  they  became  firmer  in  texture, 
and  dropped  like  the  excrement  of  a common  fowl.  Spallanzani 
attempted,  in  vain,  to  make  an  Eagle  eat  bread  by  itself ; but  by 
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inclosing  the  bread  in  meat,  so  as  to  deceive  the  Eagle,  the  bread 
was  swallowed,  and  digested  in  the  stomach.” — On  the  Anvtwxl 
(Economy,  p.  221. 

524.  A small  gizzard,  with  a remarkably  dark  cuticular  lining. 

524  A.  The  proventriculus  and  gizzard  of  the  Raven  [Corvus 
Corax,  Linn.). — Prepared  by  Mr.  Clift. 

524  B.  The  proventriculus  and  gizzard  of  the  Crow  [Corims 
Corone,  Linn.). — Prepared  by  Mr.  Clift. 

524  c.  The  proventriculus  and  gizzard  of  the  Rook  [Corvus 
frugilegus,  Linn.). — Prepared  by  Mr.  Clift. 

The  correspondence  in  the  thickness  of  the  digastric 
muscle  in  the  three  preceding  species,  would  indicate  a 
greater  similarity  in  the  nature  of  their  food  than  the 
Linnaean  name  of  the  Rook  implies. 

524  D.  The  proventriculus  and  gizzard  of  a Toucan  [Ramphastos 
Ariel,  Vigors). 

The  lining  membrane  at  the  termination  of  the  oesophagus  is 
thrown  into  narrow  but  distinct  longitudinal  folds ; as  it  passes 
into  the  proventriculus  it  becomes  finely  reticulate,  the  orifices  of 
the  gastric  glands  being  situate  in  the  interstices  of  the  meshes. 
These  glands  are  simple  cylindrical  follicles,  forming  a complete 
zone  at  the  end  of  the  gullet,  and  not  separated  from  that  tube 
by  any  constriction.  The  proventriculus  communicates  with  the 
gizzard  by  an  equally  wide  aperture.  The  muscular  coat  of  the 
gizzard  does  not  exceed  half  a line  in  thickness : the  lateral  ten- 
dons are  small,  but  very  distinct.  The  lining  membrane  is  of  a 
horny  texture,  and  was  stained  of  a deep  yellow  colour.  The 
pyloric  orifice  is  remarkably  contrasted  in  its  diminutive  size  with 
the  ample  entrance  to  the  gizzard ; a structure  which  facilitates 
the  regurgitation  of  the  alimentary  substances.  As  the  regur- 
gitated morsels  have  been  observed  to  undergo  a second  mastica- 
tion, the  digestive  processes  exhibit  in  this  bird  an  analogy  with 
those  of  the  Ruminant  quadrupeds ; and  as  the  thin  parietes  of 
the  gizzard  of  this  omnivorous  bird  are  sometimes  unequal  to  the 
comminution  of  the  food,  the  utility  of  the  extraordinarily  developed 
beak  becomes  apparent,  which  thus  compensates  by  additional 
mastication  for  the  absence  of  the  grinding  structures  so  peculiar 
to  the  stomachs  of  the  true  vegetable  feeders. — Prepared  in  1832. 

524  E.  The  crop,  proventriculus,  and  gizzard  of  a Flamingo 
[Phoenicopterus  ruber,  Linn.). 

The  crop  is  situated  at  the  lower  part  of  the  neck  : it  is  a simple 
dilatation  of  the  ceso])hagus.  It  possesses  none  of  the  characters 
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of  a true  preparatory  digestive  cavity ; but  seems  to  be  only  a 
convenient  temporary  receptacle  for  the  food.  Beyond  this  pouch 
the  oesophagus  again  contracts  in  size,  and,  for  the  extent  of  three 
inches,  continues  of  the  diameter  of  five  lines.  The  gastric  glands 
in  the  proventriculus  are  short  and  simple  follicles ; they  are 
arranged  in  two  large  oval  groups,  which  blend  together  at  the 
edges.  The  gizzard  is  a flattened  spheroidal  cavity,  with  the 
digastric  muscle  half  an  inch  in  thickness  : it  is  lined  with  a thick 
yellow  cuticle.  The  cardiac  orifice  is,  as  usual,  large ; the 
pyloric,  a small  oblique  slit,  guarded  with  a ribbed  valve. — Pre- 
pared in  1832, 

525.  A portion  of  the  oesophagus  and  crop  of  the  Crown  Pigeon 

{Columba  coronata,  Linn.). 

526.  The  crop  of  the-Crop  Pigeon  [Columba  domestica,  var.). 

This  is  thin  and  membranous,  and  in  that  state  which 
is  adapted  for  ordinary  digestion.  By  the  time  the  young- 
are  about  to  be  hatched,  the  whole,  except  what  lies  bn 
the  trachea,  becomes  thicker,  and  takes  on  a glandular 
appearance,  having  its  internal  surface  very  irregular. 
In  the  preparation,  the  crop  has  been  turned  inside  out, 
to  show  the  smoothness  of  the  inner  surface  at  ordinary 
periods. 

527.  The  gizzard,  duodenum,  and  pancreas,  injected,  of  a 

Pigeon. 

528.  The  proventriculus  and  gizzard,  injected  and  laid  open,  of 

a Turkey  [Meleagris  Gallopavo,  Linn.). 

A bristle  is  passed  through  the  pyloric  aperture. 

528  A.  The  proventriculus  and  gizzard  of  the  Honduras  Turkey 
[Meleagris  ocellata,  Cuv.).  The  construction  is  the 
same  as  in  the  domestic  species ; but  the  size  is  less,  the 
gizzard  measuring  only  two  inches  two  lines  in  length, 
and  one  inch  nine  lines  in  breadth. — Prepared  in  1835. 

528  B.  The  ingluvies  or  crop,  with  the  lower  oesophagus,  pro- 

ventriculus, and  gizzard,  of  the  Honduras  Turkey  [Melea- 
gris ocellata). — Prepared  from  a specimen  presented  by 
the  Right  Hon.  the  Earl  of  Derby ^ K.G.,  P.Z.S. 

529.  The  cuticular  lining  of  a gizzard,  showing  the  valve  of  the 

pylorus,  which  prevents  the  expulsion  of  the  alimentary 
substances  while  undergoing  the  act  of  trituration,  as 
well  as  of  the  pebbles  that  are  swallowed  for  that  purpose. 

529  A.  A j)art  of  the  oesophagus,  with  the  ingluvies,  proventri- 
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cuius,  gizzard,  and  duodenum,  of  the  Maleo  [j^Iegcicepfia- 
lon  Maleo). 

The  epithelial  lining  of  the  crop  presents  numerous 
minute  obtuse  papillae  of  a dark  colour.  The  gizzard  is 
small ; the  duodenum  long  and  wide : two  biliary  ducts 
terminate  in  it  be^mnd  those  of  the  pancreas. — Prepared 
in  1850. 

530.  The  proventriculus  and  gizzard,  injected  and  laid  open,  of 

a Swan. 

531.  The  proventriculus  and  gizzard  of  a Swan,  longitudinally 

divided. 

532.  The  gizzard  of  a Swan,  transversely  divided. 

The  following  description  will  apply  equally  to  the  six  preceding 
preparations.  “ The  two  extremes  of  true  gizzard  and  membra- 
nous stomach  are  easily  defined ; but  they  run  so  into  each  other, 
that  the  end  of  one  and  the  beginning  of  the  other  is  quite  imper- 
ceptible. Similar  gradations  are  observable  in  the  food  ; the  kinds 
suited  to  the  two  extremes  mixing  together  in  different  proportions, 
adapted  to  the  intermediate  states  of  stomach. 

“ A true  gizzard  is  composed  of  two  strong  muscles,  placed  op- 
posite, and  acting  upon  each  other,  like  two  broad  grindstones. 
These  muscles  are  joined  together  at  their  sides  by  a middle  tendon, 
into  which  the  muscular  fibres  are  inserted,  and  which  forms  the 
narrow  anterior  and  posterior  sides  of  the  flat  quadrangular  cavity, 
in  M'hich  the  grinding  is  performed.  The  upper  end*bf  this  cavity 
is  occupied  by  the  termination  of  the  oesophagus  and  the  beginning 
of  the  intestine.  The  lower  end  consists  of  a thin  muscular  bag, 
connecting  the  edges  of  the  two  muscles  together. 

“ By  these  two  more  soft  and  flexible  substances  being  thus  in- 
terposed between  the  two  strong  grinding  muscles,  a double  ad- 
vantage is  gained ; for  whilst  one  gives  an  easy  passage  to  the 
oesophagus  and  gut,  when  both  act  together  they  serve  in  some 
degree  as  a hinge,  on  which  the  two  muscles  may  be  said  to  move, 
by  the  middle  tendon  allowing  of  a free  motion  of  the  grinding 
surfaces  on  each  other,  which  is  necessary  for  the  comminution  of 
the  food. 

“The  two  flat  lateral  sides  of  the  grinding  cavity  are  lined  with 
a thick  horny  substance,  similar  to  a hard  and  thick  cuticle  : the 
narrow  anterior  and  posterior  tendinous  parts  are  also  lined  with  a 
cuticle,  but  not  so  strong  as  the  former.  This  horny  substance 
is  gradually  lost  at  one  end  in  a very  thin  cuticle,  which  lines  the 
passages  of  the  oesophagus  and  intestine  for  a little  way,  and  at  the 
other  end  is  lost  in  the  same  manner  in  the  membranous  bag. 
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“ The  two  large  muscles  may  be  considered  as  a pair  of  jaws, 
whose  teeth  are  occasionally  supplied,  being  small  rough  stones  or 
pebbles,  which  the  animal  swallows  ; who,  from  the  feeling  of  the 
tongue,  can  distinguish  sach  as  are  proper,  from  those  which  are 
not ; instantly  dropping  out  of  its  mouth  such  as  are  smooth,  and 
otherwise  unfit  for  the  purpose. 

“ Some  birds,  with  gizzards,  have  also  a craw,  or  crop,  which 
serves  as  a reservoir,  and  for  softening  the  grain.” — John  Hunter, 
On  the  Animal  (Economy,  p.  182. 

533.  A portion  of  the  gizzard,  with  the  pylorus,  of  the  Ostrich, 
shoAving  the  valvular  structure  at  that  part,  adapted,  as 
has  been  shown  in  the  preparation  from  the  Turkey,  to 
prevent  the  escape  of  the  contents  of  the  gizzard  until 
they  have  been  sufficiently  comminuted,  if  alimentary  ; 
or  diminished  in  size  by  friction,  if  pebbles  swallowed  for 
the  purposes  of  trituration. 

533  A.  The  stomach,  laid  open,  of  the  Emeu  {Dromaius  Nova 
Hollandia,  Latham). 

The  gastric  glands  are  scattered  over  the  whole  inner  surface  of 
the  proventriculus,  and  are  of  large  size ; they  terminate  towards 
the  gizzard  by  two  oblique  lines.  A considerable  space  intervenes 
between  the  proventriculus  and  gizzard,  which  may  be  termed  the 
membranous  portion  of  the  stomach,  in  contradistinction  to  the 
muscular  part  or  gizzard.  The  entrance  and  outlet  of  the  latter 
cavity,  which  are  closely  approximated  in  all  birds,  are  here  of 
such  large  size,  and  so  blended  together,  that  the  membranous 
portion  of  the  stomach  appears  to  pass  into  the  intestine  by  a con- 
tinuous canal,  and  the  gizzard  to  be  simply  a lateral  dilatation : 
its  j)arietes  are  thickest  at  its  commencement ; at  the  remainder 
of  the  cavity  they  are  comparatively  weak  and  thin.  A portion  of 
the  thick  cuticle  which  lined  this  cavity  is  left.  A circular  valve 
intervenes  between  the  stomach  and  duodenum  ; the  latter  com- 
mences by  a considerable  dilatation. — Presented  by  Sir  E.  Home, 
Bart. 

533  B.  The  stomach,  laid  open,  of  the  Cassowary  {Casuarms 
galeatus,  Vieillot). 

This  is  constructed  on  the  same  type  as  the  preceding.  The 
gastric  glands  are  dispersed  over  the  proventriculus  with  a similiu: 
degree  of  uniformity ; but  they  are  smaller,  and  their  lower 
boundary  is  transverse.  The  cuticular  lining  being  here  preserved, 
shows  that  the  membranous  part  of  the  stomach  is  lined  with  a 
thin  layer  of  that  substance,  which  commences  just  where  the 
glandular  part  terminates.  The  gizzard  has  a similar  lateral  po- 
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sition,  out  of  the  direct  passage  of  the  food,  as  in  the  Emeu  ; but 
is  evidently  more  muscular.  Its  inner  surface  is  thrown  into 
irregular  longitudinal  rugae.  The  pylorus  is  protected  by  a similar 
circular  valve  ; but  the  commencement  of  the  duodenum  is  still 
more  capacious  than  in  the  Emeu,  reminding  one  of  the  pyloric 
cavity  in  many  of  the  Wading  birds  {Grallatores) . Beyond  this 
dilated  part  the  duodenum  presents  some  transverse  rugae,  analo- 
gous to  valvulae  coiiniventes. — Presented  by  Sir  E.  Home,  Bart. 

533  c.  The  stomach,  laid  open,  of  the  Nandu,  or  American 
Ostrich  {Rhea  Americana,  Latham). 

In  this  preparation  we  observe  a type  of  structure  very  different 
from  that  of  the  preceding.  The  gizzard  is  more  capacious,  and, 
as  in  the  Gallinaceous  birds,  is  continued  directly  from  the  jiro- 
ventriculus,  with  the  intestine  arising  near  the  entry.  The  pa- 
rietes  of  the  gizzard,  though  strongl)'^  muscular,  are  not  remarkable 
for  their  thickness  : the  cuticular  lining  is  very  thick,  and  is  for- 
tunately preserved  in  the  preparation,  showing  its  irregular  surface, 
so  well  adapted  for  triturating.  The  gastric  glands  are  more 
complex  than  in  the  preceding  preparations,  and  are  aggregated  in 
a mass  of  a circular  form  ; their  orifices  are  very  conspicuous. 
The  pylorus  is  protected  by  a projecting  valve,  irregularly  ribbed. 
The  duodenum  is  of  moderate  width ; — it  has  been  partially  in- 
verted, to  show  the  peculiar  flocculent  character  of  its  lining  mem- 
brane.— Presented  by  Sir  E.  Home,  Bart. 

533  D.  A longitudinal  section  of  the  membranous  and  muscular 
parts  of  the  stomach  of  an  Ostrich  [Struthio  Camelus, 
Linn.). 

The  parts  have  been  minutely  injected,  and  the  cuticle,  which 
separates  very  readily  after  death,  has  been  almost  entirely  re- 
moved, showing  the  vascular  surface  beneath.  The  gizzard,  as  in 
the  preceding  species,  is  a direct  continuation  of  the  membranous 
part ; but  its  parietes  are  much  thicker.  The  slit-like  form  of  the 
pylorus,  and  its  ribbed  valve,  may  be  seen  on  one  side  of  the  pre- 
paration ; and  on  the  opposite  side,  the  duodenum  is  seen  laid  open 
to  show  its  villous  inner  surface. — Presented  by  Sir  E.  Plome,  Bart., 
by  whom  the  following  description  is  given  of  the  stomach  of  the 
Ostrich  ; — 

“ In  the  African  Ostrich,  the  gastric  glands  are  similar  in  their 
structure  to  those  of  the  American,  only  the  processes  belonging 
to  each  gland  are  much  more  numerous ; they  are,  in  general, 
twenty  or  thereabouts.  The  cardiac  cavity  into  which  they  open 
is  not  only  very  large,  but  is  continued  down  in  the  abdomen 
below  the  liver  to  a considerable  length,  and  then  is  bent  up  to 
the  right  side,  and  is  there  connected  with  a gizzard,  the  digastric 
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muscle  of  which  is  as  strong  as  in  Granivorous  birds  in  general. 
This  gizzard  is  situated  so  high  up,  as  to  be  nearly  on  a level  with 
the  termination  of  the  cesophagus.  The  cardiac  cavity  is  every- 
where lined  with  a thin  cuticle,  except  where  the  ducts  of  the 
gastric  glands  open.  Their  orifices  occupy  an  oval  space  on  the 
left  side,  extending  from  the  top  to  the  bottom  of  the  cavity,  and 
about  four  inches  broad.  The  size  of  the  gizzard  is  small,  when 
compared  with  that  of  the  bird.  The  grinding  surfaces  do  not 
admit  of  being  separated  to  any  great  distance  from  one  another. 
On  one  side  there  are  two  grooves,  and  two  corresponding  ridges 
on  the  other.  Beyond  the  cavity  of  the  gizzard  is  an  oval  aper- 
ture with  six  ridges,  covered  with  cuticle,  w'hich  oppose  the  passage 
of  the  contents  of  the  cavity  till  they  are  reduced  to  a small  size. 

“ In  the  Cassowaries  and  American  Ostrich,  the  stones  and 
other  hard  bodies  which  those  birds  swallow,  must,  from  their 
weight,  force  their  way  into  the  gizzard,  w^hich  has  a cavity 
adapted  to  receive  them ; but  in  the  African  Ostrich,  all  such 
substances  must  remain  in  the  cardiac  cavity,  both  from  its  being 
the  most  depending  part,  and  from  the  cavity  of  the  gizzard  being 
too  small  to  admit  of  their  entering  it. 

“ The  cardiac  cavity,  in  the  instance  which  I examined,  con- 
tained stones  of  various  sizes,  pieces  of  iron,  and  halfpence ; but 
between  the  grinding  surfaces  of  the  gizzard  there  were  only 
broken  glass  beads,  of  different  colours,  and  hard  gravel,  mixed 
wdth  food.” — Lectures  on  Comparative  Anatomy,  i.  p.  294. 

5.33  E.  Pebbles  from  the  gizzard  of  an  Ostrich. — Presented  by 
Mr.  Clift. 

533  F.  Pebbles,  and  an  iron  nail,  from  the  gizzard  of  an  Ostrich. 
— Presented  by  Mr.  Clift. 

534.  Balls,  composed  of  fine  hairs,  from  the  stomach  of  a 
Cuckoo. 

“ The  same  motion  seems  also  to  take  place  in  the  bird  kind ; 
and  of  this  the  Cuckoo  is  an  example ; which,  in  certain  seasons, 
living  on  caterpillars,  some  of  whom  have  hairs  of  a considerable 
length  on  their  bodies,  the  ends  of  these  are  found  sticking  in  the 
inner  horny  coat  of  the  stomach  or  gizzard,  while  the  hairs  them- 
selves are  laid  flat  on  its  surface  ; not  in  every  direction,  which 
W'ould  be  the  case  if  there  was  no  regular  motion,  but  all  one  way, 
arising  from  a central  point  placed  in  the  middle  of  the  horny 
part ; and  the  appearance  on  the  surface  of  both  sides  of  the 
gizzard  evidently  corresponding.  These  two  facts  prove,  in  my 
opinion,  a regular  circular  motion  taking  place  in  the  gizzard  and 
membranous  stomach ; and,  therefore,  most  probably,  something 
similar  is  carried  on  in  stomachs  of  all  the  various  kinds.” — John 
Hunter,  On  the  Animal  (Economy,  p.  201. 


158 


10.  Stomachs  of  Mammalia. 

534  A.  The  stomach  of  a Seal  {Phoca  vitulina,  Linn.),  injected, 
and  its  posterior  parietes  removed,  to  show  the  character 
of  the  internal  surface,  and  the  situation  and  form  of  the 
cardiac  and  pyloric  orifices. 

The  circumstances  most  worthy  of  notice  in  this  simple  form  of 
stomach  are, — the  absence  of  the  saccus  c(ECUs  to  the  left  of  the 
cardiac  orifice, — the  large  size  of  that  orifice, — and  the  very  small 
size  of  the  pyloric  aperture,  which  is  further  provided  with  a small 
valvular  projection,  in  order  to  prevent  more  effectually  the  passage 
of  undigested  substances  into  the  duodenum.  The  rugm  of  the 
lining  membrane  are  hardly  perceptible  in  this  specimen,  and  its 
vascularity  appeal's  to  be  slight,  except  at  the  pyloric  end  : this 
portion  is  acutely  bent  upon  the  cardiac. — Prepared  in  1832. 

534  B.  The  stomach  of  the  Suricate  {Ryzcena  tetradactyla, 

Illigek),  with  part  of  the  oesophagus,  and  the  duo- 
denum. 

All  these  parts  are  exposed  by  the  removal  of  their  anterior 
parietes.  A very  small  proportion  of  the  stomach  lies  to  the  left 
of  the  cardia  ; and,  as  in  the  Seal,  the  interior  of  the  cavity,  which 
has  been  distended,  presents  a simple  and  uniform  villous  surface. 
The  pyloric  aperture  is  also  very  small,  but  without  a valve. — 
Prepared  in  1832. 

535.  The  stomach  of  a Dog  {Canis  familiaris),  inverted,  show- 
ing the  numerous  and  well-marked  rugae  into  which  the 
lining  membrane  is  thrown  when  the  cavity  is  contracted. 

535  A.  A similar  preparation,  showing  the  rugae  still  more 

marked,  from  a Dog  that  was  starved  to  death. — Pur- 
chased. 

535  A.  a.  The  stomach  of  the  Long-eared  Fox  [Megalotis  La- 
landii),  inverted,  showing  the  thin  and  smooth  cardiac 
walls  and  the  thick  and  rugous  pyloric  portion  : a glass 
rod  is  passed  through  the  cardia  and  also  through  the 
pylorus ; and  bristles  are  inserted  into  the  cystic  and 
hepatic  ducts,  which  unite  near  the  duodenum  to  form 
the  ‘ ductus  communis  choledochus.’ — Prepared  from  a 
specimen  presented  by  the  Zoological  Society  of  London. 

535  B.  The  stomach,  injected  and  laid  open,  of  an  Orang  Utan 
[Simia  Satyj'us,  Linn.). 

It  differs  from  the  human  stomach  in  having  the  villous  coat  of 
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less  extent,  no  rugae  being  perceptible  in  a moderately  distended 
state  : the  cardiac  extremity  projects  in  a less  degree  beyond  the 
termination  of  the  oesophagus.  The  pyloric  end  is  more  abruptly 
bent  upon  the  cardiac,  and  its  coats  are  proportionally  thicker. 
In  all  these  differences  it  approaches  nearer  the  structure  of  the 
true  carnivorous  stomach  ; and  it  is  interesting  to  observe  that  a 
deviation  towards  the  same  type  is  exhibited  in  a marked  degree 
in  the  dentition  of  the  adult  Orang. — Prepared  from  the  specimen 
brought  to  England  by  Dr.  Abel,  which  died  in  the  Menagerie  at 
Exeter  Change. 

535  c.  The  stomach,  pancreas,  and  spleen  of  a Slow  Lemur 

{Perodicticus  Geoff royi) . 

The  stomach  is  remarkable  for  the  great  extent  of  its  cardiac 
sac,  the  oesophagus  terminating  nearer  the  pylorus  than  the  left 
end  of  the  cavity  : this  is  simple  and  pretty  uniformly  rugous. 
The  spleen  is  long,  and  is  extended  almost  parallel  with  the  pan- 
creas along  the  greater  curvature  of  the  stomach. — Prepared  from 
a specimen  presejited  by  the  Zoological  Society  of  London. 

5.36.  The  Human  stomach  in  a contracted  state,  showing  the 
rugae  of  the  villous  coat,  and  the  cardiac  and  pyloric 
apertures.  It  has  been  laid  open  along  the  greater 
curvature,  and  it  may  be  observed  that  the  rugae  along 
the  lesser  curvature  extend  longitudinally  between  the 
two  orifices. 

536  A.  A Human  stomach,  in  a similar  state,  laid  open  along  the 

lesser  curvature.  It  exhibits  the  same  disposition  of 
rugae ; and  shows  distinctly  the  size  and  form  of  the 
pylorus,  and  its  muscular  sphincter. — Donor,  Sir  William 
Blizard,  F.R.S. 

537.  Transverse  sections  of  the  pyloric  end  of  the  Human  sto- 

mach, in  a contracted  state,  showing  the  duplicatures  of 
the  mucous  membrane  projecting  into,  and  filling  up  the 
cavity. 

537  A.  The  Human  pylorus  exposed  by  reflection  of  the  be- 

ginning of  the  duodenum  upon  the  pyloric  end  of  the 
stomach. — Mu.s.  Sir  Astley  Cooper,  Bart.,  F.R.S. 

538.  A longitudinal  section  of  the  Human  pylorus,  showing  the 

accession  of  muscular  fibres  around  that  aperture,  which 
form  its  sphincter,  and  give  rise  to  the  valvular  internal 
projection  of  the  cellular  and  mucous  coats. 

539.  The  Human  foetal  stomach,  injected,  dried,  and  preserved 
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in  oil  of  turpentine ; showing  its  general  form,  and  the 
manner  of  ramification  of  the  arteries. 

539  A.  The  Human  foetal  stomach,  finely  injected  and  inverted, 
to  show  the  vascularity  of  the  lining  membrane. — Donor, 
Sir  William  Biizard,  F.R.S. 

539  B.  The  Human  foetal  stomach,  finely  injected,  inflated,  dried, 
and  preserved  in  oil  of  turpentine. — Hunterian.  Mus. 
Kew. 

539  c.  The  Human  foetal  stomach,  with  the  arteries  injected 

red  and  the  veins  yellow,  inflated,  dried,  and  preserved  in 
oil  of  turpentine. — Mas.  Sir  Astley  Cooper,  Bart.,  F.R.S. 

540.  Portions  of  the  Human  adult  stomach,  similarly  injected, 

to  show  the  vascularity  of  the  lining  membrane. 

540  A.  The  stomach  and  spleen  of  the  Perameles  lagotis,  with 

the  arteries  injected,  showing  the  ^ vasa  brevia  ’ from  the 
great  coronary  artery. 

The  stomach  is  laid  open,  and  a bristle  is  passed  through  the 
cardia,  which  is  situated  midway  between  the  right  and  left  ends 
of  the  cavity.  The  spleen  is  long  and  slender,  and  sends  off  a 
long  and  slender  process  from  its  middle  part. — Prepared  from  a 
specimen  presented  by  the  Zoological  Society  of  London. 

541.  The  stomach  of  a female  American  Opossum  [Didelphis 

virginiana,  Linn.). 

It  is  distended  with  spirit,  and  inverted.  The  inner  membrane 
presents  an  uniform  villous  surface,  but  the  villi  are  largest  at  the 
pyloric  end.  The  oesophagus  terminates  at  the  middle  of  the 
stomach,  leaving  a considerable  sacculus  to  the  left.  Around  the 
pylorus  may  be  observed  the  orifices  of  a circular  series  of  follicles. 
The  portion  of  oesophagus  attached  to  the  preparation  exhibits 
large  circular  folds  of  the  internal  membrane,  analogous  to  those 
found  in  the  Lion,  and  shown  in  No.  451. 

541  A.  The  stomach  of  the  Ornithorhynclius  paradoxus. 

The  cardiac  and  pyloric  orifices  are  closely  approximated,  as  in 
the  stomachs  of  birds : the  greater  part  of  the  cavity  extends 
beyond  these  orifices,  and  increases  in  diameter  as  it  descends  into 
the  abdomen.  The  parietes  are  thin  : the  two  layers  of  muscular 
fibres  run  in  opposite  directions,  and  are  thickest  along  the  lesser 
curvature  and  round  the  pylorus. — Prepared  in  1832. 

541  B.  Debris  of  insects  belonging  to  a genus  of  the  Nauceridce, 
which  were  found  in  the  cheek-pouches  of  the  Ornitho- 
rhynchus  paradoxus. — Donor,  Mr.  Clift. 
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541  c.  The  pyloric  end  of  the  stomach  of  the  Echidna  Hystrix, 
showing  the  cuticular  lining  membrane  and  papillae  at 
that  part. — Donor,  Sir  Everard  Home,  Bart. 

542.  The  pyloric  end  of  the  stomach  of  a Sumatran  Manis 

{Manis  brachyura),  showing  its  thickened  and  papillose 
cuticular  lining,  together  with  the  very  great  thickness 
of  the  muscular  coat,  and  the  oval  valvular  projection 
which  prevents  the  passage  of  insects  into  the  duodenum, 
until  they  have  undergone  the  requisite  trituration.  To 
assist  this  process  stones  are  swallowed,  which  serve  in 
this  edentulous  animal,  as  in  birds,  in  lieu  of  teeth. 

543.  A portion  of  the  cuticular  lining  from  the  stomach  of  a 

Manis. 

543  A.  The  entire  stomach  of  a young  Manis  [Manis  pent  adactyla, 
Linn.),  showing  its  general  form. — Prepared  in  1832. 

543  B.  The  stomach  of  the  Weasel-headed  Armadillo  [Dasypus 
6-cincius,  Linn.). 

The  anterior  parietes  are  removed,  to  show  the  internal  surface. 
The  lining  membrane  is  uniformly  villous,  with  a few  longitudinal 
rugae  at  the  middle  of  the  cavity,  converging  towards  the  pylorus. 
The  muscular  coat  is  thin  where  it  invests  the  great  or  cardiac  end 
of  the  stomach,  but  becomes  increased,  by  additional  fibres,  towards 
the  pylorus,  where  it  attains  a thickness  of.  two  lines.  That  aper- 
ture is  very  small  and  oblique,  and  is  guarded  by  valvular  projec- 
tions of  the  inner  membrane,  serving  the  same  office  as  the  pyloric 
tubercle  in  the  Manis.  The  opposite  side  of  the  preparation  shows 
a tendinous  appearance  at  the  pyloric  end  of  the  stomach.  The 
spleen  is  appended  to  this  preparation. — Prepared  in,  1832. 

543  c.  The  stomach  of  the  9-banded  Armadillo  [Dasypus  Peha, 
Desm.),  laid  open,  showing  more  distinctly  the  pyloric 
valve,  which  makes  an  external  projection,  and  has  a 
bristle  passed  through  it.  The  rn-uscular  coat  at  the 
pyloric  end  of  the  stomach  is  similarly  increased  in  thick- 
ness.— Prepared  in  \^^2. 

543  D.  The  pyloric  end  of  the  stomach  of  the  Labiated  or  Sloth 
Bear  [Ursus  labiatus,  Db  Blainville). 

The  muscular  fibres  are  proportionally  augmented  at 
the  pyloric  end,  and  the  pylorus  is  shut  up  towards  the 
stomach  by  a valvular  protuberance,  as  in  the  Manis  and 
Armadillo.  This  species  is  also  insectivorous  in  its 
natural  state. — Prepared  in  1832. 
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544.  The  pyloric  end  of  the  stomach  of  the  Norsvay  Hare  {Lepus 

variabilis,  Pallas),  prepared  to  show  two  lateral  tendons 
from  which  the  muscular  fibres  surrounding  that  part  of 
the  cavity  proceed. 

544  A.  The  stomach  of  a Porcupine  [Hystrix  cristata,  Linn.). 

It  has  been  injected,  and  the  anterior  parietes  have  been 
removed,  to  show  the  interior  of  the  cavity  and  the  cardiac 
and  pyloric  orifices. 

A considerable  portion  of  the  stomach  lies  to  the  left  of  the  oeso- 
phagus, forming  a large  saccus  ccecus,  or  cardiac  reservoir ; there_  is 
also  a smaller  cavity,  or  sacculus,  between  the  cardia  and  the  py- 
lorus, bounded  on  either  side  by  a projecting  ridge ; the  pyloric 
division  extends  for  some  distance  to  the  right  of  the  pylorus ; so 
that  there  are  reckoned  three  divisions  in  the  stomach  of  the  Por- 
cupine ; but  they  are  very  slightly  separated  from  each  other  in 
the  distended  state  of  the  cavity.  The  pyloric  aperture  is  much 
larger  than  the  cardiac,  and  is  bounded  towards  the  left  side  with  a 
valvular  ridge.  A portion  of  the  duodenum  is  attached,  showing 
its  great  width.  A large  porcupine’s  quill  is  inserted  at  the  cardia, 
and  a small  one  through  the  biliary  duct,  which  opens  close  to  the 
pylorus.  The  spleen  is  attached  to  the  left  side  of  the  preparation. 
— Prepared  in  1832. 

545.  The  stomach  of  a Foal,  injected  and  inverted,  to  show  the 

situation  and  extent  of  the  cuticular  lining  of  that  cavity. 

546.  A section  of  the  termination  of  the  oesophagus,  and  of  the 

cardiac  extremity  of  the  stomach,  of  a Horse,  showing 
the  continuation  of  the  cuticle  from  the  oesophagus  to 
the  stomach,  and  its  abrupt  mode  of  termination.  On 
the  cut  surfaces  may  be  observed  the  great  thickness  of 
the  muscular  tunic  around  the  cardiac  orifice. 

547.  A portion  of  the  stomach  of  a Horse,  showing  the  line  of 

termination  of  the  cuticular  coat. 

547  A.  A section  of  the  stomach  of  a Rhinoceros  {lih.  indicus), 
showing  a part  of  the  boundary  line  between  the  cuti- 
cular and  mucous  surfaces  of  the  stomach  ; the  cuticle  is 
pierced  by  the  orifices  of  glandular  follicles,  within  two 
or  three  inches  of  its  termination.  Calcareous  matter 
was  detected  in  the  gastric  follicles  of  the  mucous  coat. — 
Prepared  from  a specimen,  dissected  at  the  Zoological 
Society  of  London. 

547  B.  A section  of  the  mucous  or  digestive  portion  of  the  sto- 
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mach  of  the  same  Rhinoceros. — Prepared  from  a specimen 
dissected  at  the  Zoological  Society  of  London. 

547  c.  The  pyloric  end  of  the  stomach  and  beginning  of  the 
duodenum,  inverted,  of  an  Elephant  {Elephas  indicus). — 
Presented  by  the  Zoological  Society  of  London. 

548.  The  stomach  of  a young  Hog,  injected,  and  the  anterior 

parietes  removed.  The  cuticle  may  be  observed  to  be 
continued  for  a little  way  into  the  stomach : on  the  left 
side  of  the  cardia  it  extends  as  far  as  a ridge  which  partially 
divides  the  general  cavity  of  the  stomach  from  a small 
blind  pouch  at  that  end : on  the  right  side  the  cuticle 
terminates  at  the  ridge  formed  by  the  angle  between  the 
cardiac  and  pyloric  portions  of  the  stomach.  The  py- 
lorus is  laid  open,  exhibiting  an  oval  protuberance,  which 
acts  as  a valve  to  that  aperture,  in  the  same  way  as  has 
been  described  in  the  Sloth  Bear,  Armadillos,  Manis,  &c. 

549.  A portion  of  the  stomach  of  a Hog,  including  the  cardiac 

orifice  and  the  part  lined  with  cuticle.  The  entrance  to 
the  stomach  is  by  an  oblique  slit,  and  on  its  left  side  it  is 
guarded  by  a valvular  ridge,  calculated  to  prevent  the 
retrogression  of  food. 

550.  A portion  of  the  stomach  of  a Hog,  including  the  cardiac 

aperture,  the  lesser  curvature,  and  the  cardiac  sacculus. 
The  extent  of  the  cuticular  lining  may  be  more  distinctly 
traced  in  this  preparation.  Bristles  are  inserted  into  the 
orifices  of  follicular  glands  around  the  commencement  of 
the  pyloric  end  of  the  stomach. 

551.  The  pyloric  extremity  of  the  same  stomach.  The  cut 

surface  at  the  larger  end  of  the  preparation  shows  the 
excessive  thickness  of  the  muscular  tunic  at  that  part  of 
the  stomach  : on  looking  in  at  the  opposite  end,  the  mode 
in  which  the  pylorus  is  shut  up  by  the  valvular  protu- 
berance is  clearly  shown.  A bristle  is  inserted  into  the 
biliary  duct. 

551  A.  The  stomach  of  the  Wart-hog  {Phacochcerus  Pallasii), 
with  a portion  of  its  parietes  removed  and  the  beginning 
of  the  duodenum  laid  open. — Prepared  from  a specimen 
from  the  Zoological  Society  of  London. 

552.  The  stomach  of  a Peccari  {Dicotyles  torquatus). 

This  singular  viscus  is  divided  into  three  compartments,  by  the 
production  of  the  two  ridges,  which  are  situated,  one  to  the  left. 
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and  the  other  to  the  right  of  the  cardiac  orifices,  analogous  to  those 
in  the  stomach  of  the  Hog.  The  cardiac  or  left  division  is  greatly 
extended  in  the  transverse  direction,  and  terminates  into  two  mo- 
derately elongated  cul-de-sacs . This  division  communicates  with 
the  middle  compartment  by  a broad  circular  aperture.  The  oeso- 
phagus opens  into  the  middle  compartment,  which  is  of  less  extent 
than  the  preceding,  and  communicates  by  a smaller  transverse 
aperture  with  the  pyloric  division.  The  whole  of  the  middle  com- 
partment is  lined  with  cuticle,  continued  from  the  oesophagus- 
'I'he  left  and  right  divisions  being  laid  open,  show  the  extent  to 
which  the  cuticle  is  prolonged  into  them.  The  greater  part  of  the 
cardiac  cavity,  with  the  two  cul-de-sacs,  being  lined  by  a villous 
membrane,  proves  that  it  has  a greater  share  in  the  digestive  pro- 
cesses than  as  a mere  preparatory  receptacle.  The  villous  coat  of 
the  pyloric  cavity  is  remarkably  thick,  and  the  muscular  coat  is 
considerably  increased  near  the  pylorus,  the  valvular  structure  of 
which  is  better  seen  in  the  preceding  preparation. — Prepared  in 
1831. 

552  A.  The  pyloric  division  of  the  stomach  of  a Peccari,  showing 

the  termination  of  the  cuticular  lining,  which  is  continued 
from  the  oesophagus  ; the  smooth  surface  and  great  thick- 
ness of  the  villous  coat ; and  the  valvular  tubercle  at  the 
pylorus. 

553.  A portion  of  the  pyloric  division  of  the  stomach  of  a Peccari, 
showing  the  w'rinkled  and  dark-coloured  cuticle,  termi- 
nating abruptly  along  the  great  curvature  of  that  cavity. 

553  A.  The  stomach,  injected  and  laid  open,  of  a young  Kan- 

garoo {Macropus  major,  Shaw). 

This  stomach,  like  the  preceding,  may  be  divided  into  three 
portions, — a cardiac,  a middle,  and  a pyloric  division ; the  two 
former  are  sacculated,  their  parietes  being  puckered  up  upon  two 
narrow  longitudinal  bands,  analogous  to  those  of  the  colon  ; they 
are  also  partially  lined  with  cuticle  : the  last  division  is  not  saccu- 
lated, but  has  the  ordinary  form  of  a simple  stomach,  and  is  lined 
uniformly  with  a vascular  villous  membrane.  The  cardiac  division 
terminates  in  two  cul-de-sacs,  one  of  which  is  lined  with  cuticle  ; 
the  other,  which  is  laid  open,  is  lined  with  a villous  membrane 
only.  The  oesophagus  enters  at  the  angle  between  the  cardiac  and 
middle  division.  The  cardiac  orifice,  through  which  a porcupine’s 
quill  is  passed,  is  very  oblique,  and  a ridge  is  continued  from  its 
left  side  into  the  middle  division,  where  a second  transverse  ridge 
may  be  observed,  parallel  to  the  preceding,  and  forming  with  it  a 
canal  analogous  to  that  in  the  ruminating  stomachs,  and  along’which, 
food,  not  requiring  previous  preparation  in  the  cardiac  cavity ,>ti}ight 


be  conducted  to  the  middle  compartment.  The  internal  structure 
of  the  Kangaroo’s  stomach  is  thus  described  by  Sir  Everard  Home. 
“ When  the  cavity  of  the  stomach  is  laid  open,  the  cuticular  lining 
of  the  oesophagus  is  found  to  be  continued  over  the  portion  imme- 
diately below  it,  and  extends  to  the  termination  of  the  smallest 
process  at  the  left  extremity,  and  nearly  to  the  same  distance  in 
the  opposite  direction  ; the  cuticular  covering  is  very  thin,  and 
extremely  smooth. 

“ The  lining  of  the  larger  process  at  the  left  extremity  is  thick 
and  glandular,  and  in  the  living  body  j)robably  receives  no  part  of 
the  food,  but  is  to  be  considered  as  a glandular  appendage.  On 
the  right  of  the  oesophagus  the  cuticle  does  not  end  by  a transverse 
line,  but  terminates  first  upon  the  middle  of  the  great  curvature, 
where  a villous  surface  begins  by  a point,  and  gradually  increases 
in  breadth  till  it  extends  all  round  the  cavity : its  origin  therefore 
is  in  the  form  of  an  acute  angle.  The  villous  surface  is  continued 
over  the  remaining  cavity  as  far  as  the  longitudinal  bands  extend : 
and  that  half  of  it  next  the  pylorus  has  three  rows  of  clusters  of 
glands  ; one  row  is  situated  along  the  great  curvature,  and  consists 
of  fifteen  in  number  ; the  other  two  rows  are  close  to  the  two  lon- 
gitudinal bands,  and  consist  only  of  nine.  Besides  these  there  are 
two  large  clusters  of  an  oblong  form,  situated  transversely,  where 
the  longitudinal  bands  terminate.  The  internal  surface  of  the 
rounded  cavity  next  the  pylorus  has  a different  structure,  putting 
on  a tessellated  appearance,  formed  by  a corrugated  state  of  the 
membrane.  Immediately  beyond  the  pylorus  is  a ring  of  a glan- 
dular structure  surrounding  the  inner  surface  of  the  duodenum. 

“ I'he  stomach  of  the  Kangaroo,  in  the  peculiarities  of  its  struc- 
ture, forms  an  intermediate  link  between  the  stomachs  of  animals 
which  occasionally  ruminate  ; those  which  have  a cuticular  reser- 
voir ; and  those  wdth  processes  or  pouches  at  their  cardiac  extre- 
mity, the  internal  membrane  of  which  is  more  or  less  glandular. 
The  Kangaroo  is  found  to  ruminate  when  fed  on  hard  food.  This 
was  observed  by  Sir  Joseph  Banks,  who  had  several  of  these  animals 
in  his  possession,  and  frequently  amused  himself  in  observing  their 
habits.  It  is  not,  however,  their  constant  practice,  since  those 
kept  in  Exeter  ’Change  have  not  been  detected  in  that  act.  This 
occasional  rumination  connects  the  Kangaroo  with  the  ruminant. 
The  stomach  having  a portion  of  its  surface  covered  by  cuticle 
renders  it  similar  to  those  with  cuticular  reservoirs ; and  the  small 
process  from  the  cardia  gives  it  the  third  distinctive  character ; 
indeed  it  is  so  small,  that  it  would  appear  as  if  it  were  placed  there 
for  no  other  purpose. 

“ The  Kangaroo’s  stomach  is  occasionally  divided  into  a greater 
number  of  portions  than  any  other,  since  every  part  of  it,  like  a 
portion  of  intestine,  can  be  contracted  separately  ; and  when  its 
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length,  and  the  thinness  of  its  coats  are  considered,  this  action 
becomes  necessary  to  propel  the  food  from  one  extremity  to  the  ^ 

other. 

“ Such  a structure  of  stomach  makes  regurgitation  of  its  con- 
tents into  the  mouth  very  easily  performed.  The  food  in  this 
stomach  goes  through  several  preparatory  processes : it  is  mace- 
rated in  the  cuticular  portion  ; it  has  the  secretion  from  the  pouch 
at  the  cardia  mixed  with  it ; and  is  occasionally  ruminated.  Thus 
prepared,  it  is  acted  on  by  the  secretion  of  the  gastric  glands, 
which  probably  are  those  met  with  in  clusters  in  the  course  of  the 
longitudinal  bands,  and  afterwards  converted  by  the  secretions  near 
the  pylorus  into  chyle.” — Lectures  on  Comparative  Anatomy,  i. 
p.  157. 

553  A a.  The  stomach,  with  the  spleen,  injected,  of  a young 

' Kangaroo  {Macropus  major).  The  anterior  parietes  are 
removed.  The  spleen  shows  the  long  process  or  appen- 
dage characteristic  of  the  Marsupialia. — Prepared  from 
a specimen  presented  by  the  Zoological  Society  of  London. 

553  A b.  The  stomach,  wdth  the  spleen,  injected,  of  the  Potoroo 
{Hypsiyprijmnus).  The  larger  proportion  of  the  stomach 
to  the  left  is  sacculated,  as  in  the  Kangaroo,  but  the 
(Esophagus  terminates  much  nearer  the  non-sacculated 
and  villous  pyloric  ^poviion.— Prepared  from  a specimen 
presented  by  the  Zoological  Society  of  London. 

553  B.  The  stomach  of  a young  Two-toed  Sloth  {Bradypus  di- 
dactylus). 

The  first  cavity  resembles  the  rumen  or  paunch  of  the  ruminant 
stomach  in  its  shape  and  great  relative  size ; but  its  inner  surface 
is  smooth,  not  villous  ; and  it  is  provided  with  a long  vermiform 
appendage  continued  from  its  lower  end : the  principal  cavity  is 
divided  by  a broad  crescentic  ridge  continued  from  the  oblique 
valvular  slit  by  which  the  oesophagus  communicates  with  it,  and 
partly  formed  by  an  inward  duplicature  of  the  walls  of  the  paunch. 

Some  villi  are  developed  from  the  cardiac  end  of  the  ridge. 

The  lower  end  of  the  paunch  shows  a thick  glandular  lining 
membrane,  which  is  continued  into  the  vermiform  appendage,  the 
cavity  of  which  is  occupied  by  several  close-set  broad  longitudinal 
folds : some  bristles  are  placed  in  the  interspaces  of  these  folds, 
which  greatly  increase  the  extent  of  the  vascular  glandular  mem- 
brane. A second  ridge  continued  from  the  cardiac  end  of  the 
oesophagus  bounds  an  oblique  groove  leading  to  the  second  com-  • 
partment  of  the  stomach  : the  greater  curvature  of  this  is  turned 
forwards  (or  upwards).  The  third  cavity  is  a direct  continuation 
from  the  preceding,  but  is  bent  in  the  opposite  direction,  and 
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resembles  in  shape  the  ordinary  simple  stomach ; but  its  muscular 
parietes  are  unusually  thick,  and  the  cavity  appears  to  have  been 
lined  with  a very  thick  epithelium. — Prepared  in  1831. 

553  c.  The  stomach,  injected,  of  the  Unau  or  Two-toed  Sloth 
[Brady pus  didactylus). 

The  oesophagus  is  laid  open  at  its  termination,  showing  its  dense 
epithelial  lining  disposed  in  longitudinal  folds  : it  communicates 
with  both  the  first  and  the  second  cavities  of  the  stomach. 

The  first  cavity  or  paunch  is  the  largest ; it  is  divided  into  a 
left  and  right  compartment ; the  left  compartment  terminates  below 
in  a short  caecal  appendage ; its  inner  surface  is  minutely  villous 
and  vascular.  The  right  compartment  of  the  paunch  is  partially 
subdivided  into  a larger  left  and  a smaller  right  cavity,  both  of 
which  are  lined  by  a continuation  of  the  thick  epithelium  of  the 
oesophagus,  the  inner  surface  of  which  is  minutely  wrinkled,  but 
not  villous  : the  thick  epithelium  terminates  in  a free,  minutely 
jagged  border.  A groove  or  canal  is  continued  from  the  cardia 
along  the  right  side  of  the  incomplete  septum  dividing  the  right 
compartment  of  the  paunch,  and  curves  downwards  to  communicate 
by  a moderately  wide  crescentic  aperture  with  the  second  cavity 
of  the  stomach.  This  cavity  presents  the  ordinary  form  of  a simple 
stomach,  but  in  a reversed  position,  i.  e.  with  the  great  cavity 
turned  forwards  (upwards  in  man)  like  the  psalterium  of  ruminants  ; 
it  communicates  with  the  right  division  of  the  paunch  by  the  right 
extremity  of  the  crescentic  aperture,  and  with  the  third  cavity  of 
the  stomach  by  the  left  extremity  of  the  same  aperture : a fold 
formed  by  the  lower  end  of  the  left  wall  of  the  oesophageal  groove 
divides  these  two  communications.  In  the  character  of  its  lining 
membrane  the  second  cavity  resembles  the  right  division  of  the 
paunch,  and  should  be  regarded,  physiologically,  as  a third  sub- 
division of  it.  The  third  cavity  has  also  the  form  of  the  ordinary 
simple  stomach,  with  the  great  curvature  backwards  (or  downwards), 
but  with  the  great  end  next  the  pylorus;  the  smaller  or  left  end 
swells  out  about  half  an  inch  to  the  left  of  the  crescentic  aperture 
by  which  both  the  second  cavity  and  the  oesophageal  groove  com- 
municate with  it.  The  thick  »^nitheliura  is  continued  over  the 
inner  surface  of  the  third  cavity  to  the  pylorus,  increasing  in  thick- 
ness towards  that  part,  and  taking  on  a coarse  villous  character. 
The  thick  epithelium  is  absent  from  an  oval  patch  at  the  great 
curvature,  the  surface  of  which  is  vascular,  minutely  villous,  and 
differs  from  the  mucous  surface,  which  is  covered  by  the  thick 
epithelium.  About  half  an  inch  to  the  left  of  the  free  epithelial 
border  of  the  mucous  patch,  there  is  the  apex  of  a gland,  lodged 
in  a circular  fossa,  one  line  in  diameter,  and  closely  resembling 
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one  of  the  large  ‘ papillae  circumvallatse  ’ of  the  tongue. — Prepared 
from  a specimen  jn'esented  by  the  Zoological  Society, 

554.  The  stomach  of  a Pigmy  Musk-Deer  {Moschus  Kanchill). 

The  first  cavity,  or  rumen*,  is  very  large,  of  a subglobular  form, 
and  is  lined  by  a thick  villous  epithelium.  It  is  partially  divided 
into  three  chambers  by  the  folding  inwards  of  the  parietes,  forming 
prominent  ridges  in  the  cavity.  The  second  cavit)'’,  or  reticulum, 
is  less  distinctly  separated  from  the  rumen  than  in  other  ruminants  ; 
a part  of  its  parietes,  which  are  turned  back,  show  that  the  cells 
are  very  shallow.  The  passage  leading  from  the  oesophagus  to  the 
third  cavity  is  bounded  by  two  low  parallel  ridges  ; the  longitu- 
dinal lamellBe  which  are  the  characteristic  of  this  cavity  in  other 
ruminants  are  wanting  ; but  as  it  appears  to  have  had  a cuticular 
lining,  we  may  regard  it  as  a rudimentary  form  of  this  cavity,  and 
distinct  from  the  fourth  cavity,  from  which  it  is  partially  separated 
by  a semilunar  fold.  This,  which  is  termed  abomasus,  is  lined 
Avith  a smooth  thin  epithelial  membrane : the  muscular  tunic  of 
this  cavity  is  thickest  at  the  pyloric  end,  where  a small  valvular 
protuberance  may  be  seen  above  the  orifice.  It  is  this  stomach 
which  Sir  Everard  Home  alludes  to  at  p.  566,  vol.  i.  of  his  ‘ Lec- 
tures on  Comparative  Anatomy.' — “ In  the  small  deer  from  Prince 
of  Wales’s  Island  in  the  East  Indies,  which  differs  from  the  rest 
of  its  tribe  in  having  no  third  cavity  to  the  stomach,  the  caecum  is 
larger,  longer,  and  the  rectum  of  unusual  size,  although  the  course 
of  the  colon  is  nearly  the  same,  as  will  be  seen  in  the  engraving, 
pi.  cxxvii.” 

555.  The  stoTnach  and  small  intestines  of  a foetal  Calf  [Bos 

Taurus,  Linn.). 

The  rumen  is  laid  open,  showing  its  communication  with  the 
oesophagus  and  the  reticulum,  and  the  several  compartments  into 
which  it  is  divided  : the  two  larger  occupy  the  upper  part  of  the 
paunch ; the  two  smaller  form  sacculi  visible  exteriorly  at  the 
lower  part  of  the  paunch  ; the  latter  appear  to  be  analogous  to  the 
cardiac  sacculi  of  the  Peccary  and  Kangaroo,  but  are  both  lined 
with  cuticle.  The  reticulum,  or  honey-comb  bag,  is  laid  open,  so 
as  to  exhibit  the  large  aperture  of  communication  with  the  prece- 
ding cavity,  and  the  groove  or  canal  leading  from  the  oesophagus 
to  the  psalterium  or  plicated  cavity.  It  is  along  this  canal 
that  the  re-masticated  food  is  conveyed  to  the  psalterium,  the 
muscular  walls  of  the  groove  shutting  out  the  reticulum  equally 
with  the  rumen.  A black  bristle  is  passed  through  this  commu- 

* Syn.  ‘ penula.’ 
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nication,  and  the  psalterium  laid  open,  showing  the  laminae  within 
it,  and  the  opening  into  the  abomasus,  which  is  left  entire. 

556.  Portions  of  the  four  cavities  of  the  stomach  of  a Calf,  ex- 
hibiting their  manner  of  communication  with  each  other 
and  with  the  oesophagus,  more  especially  the  canal  which 
leads  from  the  oesophagus  to  the  psalterium,  and  the 
muscular  sphincter  surrounding  it. 

This  sphincter  is  endowed  with  a peculiar  irritability,  which 
occasions  it  to  contract  upon  the  deglutition  which  follows  rumi- 
nation, and  to  dilate  when  food  is  swallowed  after  having  under- 
gone the  first  mastication  only.  It  is  obvious  that  by  the  contrac- 
tion of  this  sphincter  the  re- masticated  food  is  in  great  measure 
prevented  from  entering  either  the  rumen  or  reticulum,  but  must 
pass  directly  into  the  third  cavity,  the  orifice  of  which  is  by  the 
same  act  drawn  up  towards  the  oesophagus  to  receive  it. 

The  villi  of  the  rumen  are  very  short  and  pointed.  The  alveolae 
of  the  reticulum,  and  the  laminae  of  the  psalterium,  are  also  beset 
with  villi.  The  vascular  lining  of  the  abomasus  is  seen  to  be 
thrown  into  broad  rugae,  in  the  -small  portion  of  the  cavity  which 
is  here  preserved. 

557.,  The  stomach  of  a Goat  {Capra  Hirciis,  Linn.). 

The  greater  portions  of  the  rumen,  reticulum,  and  abomasus, 
have  been  removed,  but  the  psalterium  is  left  entire,  showing  the 
different  characters  of  their  inner  surfaces,  and  their  several  com- 
munications with  each  other  and  with  the  oesophagus.  The  inner 
surface  of  the  rumen  is  beset  with  elongated  villi,  spatulate  at  the 
extremity  ; these  ‘become  shorter  as  they  approach  the  reticulum, 
and  gradually  blend  with  the  alveolae  of  that  cavity.  The  com- 
munication between  these  two  cavities  is  so  free  as  to  lead  to  the 
belief  that  food,  when  first  swallowed,  passes  into  both  cavities. 
The  muscular  sphincter  bounding  the  canal  which  conducts  the 
re-masticated  food  from  the  oesophagus  to  the  psalterium  is  also 
clearly  shown  in  this  preparation,  and  the  necessary  result  of  its 
contraction  in  shutting  out  the  rumen  and  reticulum  from  the 
oesophagus  may  be  as  readily  understood.  A bristle  is  placed 
across  the  commencement  of  the  abomasus,  showing  the  width  of 
the  orifice  leading  from  the  psalterium. 

557  A.  The  stomach,  injected,  of  a small  Pricket-Deer  {Cervus 
7iemorivagus,  Cuv.). 

A part  of  the  oesophagus  is  laid  open,  showing  the  thickness  of 
its  spirally  disposed  muscular  coat ; a bristle  is  passed  through  the 
tube  into  the  paunch  or  rumen.  The  greater  part  of  this  first 
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division  of  the  stomach  has  been  removed,  but  sufficient  is  left  to 
show  its  characteristic  villous  lining.  The  wide  communication 
between  the  rumen  and  reticulum  is  exposed  : the  cells  of  the 
latter  are  shallow.  The  different  depths  of  the  folds  of  the  psal- 
terium  or  their  cavity  are  shown ; and  the  vascularity  of  the 
mucous  lining  of  the  fourth  or  digestive  cavity  is  demonstrated  by 
the  fine  injection. — Prepared  from  a specimen  presented  by  the 
Zoological  Society  of  London. 

558.  A portion  of  the  rumen  of  a Sheep  {Ovis  Aries,  Linn.). 

The  villi  are  flattened  and  dilated  towards  the  extremity. 

559.  A portion  of  the  rumen  of  an  Ox.  The  villi  in  this  species 

are  still  more  flattened  in  shape,  and  are  pointed  at  the 
extremity,  except  near  the  reticulum,  where  they  assume 
the  form  of  laminae,  with  irregular  jagged  margins. 

560.  A small  portion  of  the  rumen  of  the  Bison  or  Bonassus 

(Bos  Americanus,  Gmel.),  in  which  the  villi  are  much 
longer,  coarser,  and  of  a darker  colour. 

561.  A small  portion  of  the  rumen  of  a Reindeer  (Cervus  Ta- 

randus,  Linn.),  showing  the  form  of  the  villi,  which  are 
longitudinally  plicated. 

562.  A small  portion  of  the  rumen  of  a Sheep.  xV  part  of  the 

cuticle  with  which  this  cavity  is  lined  is  turned  down ; 
and  the  stomach  has  been  injected,  to  show  the  vascu- 
larity of  the  subjacent  mucous  membrane. 

563.  A portion  of  the  rumen  and  reticulum,  uninjected,  of  a 

Sheep,  with  part  of  the  cuticular  lining  reflected. 

563  A.  A portion  of  the  reticulum  of  a Reindeer,  with  the  cu- 

ticular lining  partially  removed.  The  cells  are  remarkably 
shallow  in  this  species. — Prepared  by  Mr.  Clift. 

564.  A portion  of  the  reticulum  of  a Goat,  with  the  cuticular 

lining  partially  reflected.  The  cells  may  be  observed  to 
be  partially  divided  into  smaller  cells. 

564  A.  A portion  of  the  reticulum  of  an  Ox.  In  this  species 

the  cells  ai'e  seen  chiefly  disposed  between  broad  parallel 
septa;  and  the  larger  cells,  formed  by  the  narrower 
transverse  septa,  are  again  divided  into  smaller  cells. — 
Prepared  in  1831. 

564  B.  A small  portion  of  the  psalterium  of  an  Ox,  prepared  to 
show^  the  different  sizes  of  the  laminre  in  this  cavity. 
The  laminae  are  of  two  kinds,  large  and  small : the  larger 
ones  are  of  two  sizes,  which  alternate  with  each  other ; 
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but  between  each  of  the  larger  laminae  a small  one  is 
interposed.  They  are  all  beset  with  papillae,  and  lined 
with  cuticle,  part  of  which  has  been  turned  down  from 
one  of  the  largest  laminae. — Prepared  in  1832. 

564  c.  A section  of  the  rumen  of  the  Aurochs  {Bison  Europceus). 
The  villi  are  close-set,  broad,  compressed,  and  rounded 
at  the  extremity. — Prepared  from  the  specimen  presented 
by  H.  I.  M.  the  Emperor  of  Russia  to  the  Zoological  Society 
of  London. 

564  D.  A section  of  the  reticulum  of  the  Aurochs  {Bison  Euro- 
p(Eus),  at  its  continuation  with  the  rumen  ; showing  the 
progressive  deepening  of  the  cells,  and  their  subdivision, 
as  they  recede  from  tine  boundary  line. — Prepared  from 
the  specimen  presented  by  H.I.M.  the  Emperor  of  Russia 
to  the  Zoological  Society  of  London. 

564  E.  A section  of  the  psalteriura  of  the  Aurochs  {Bison  Euro- 
pceus),  showing  three  of  the  broadest  folds  with  two  of 
those  of  the  second  order,  each  of  Avhich  is  divided  from 
the  first  by  a narrow  fold  of  the  third  order. — Prepared 
from  the  ^specimen  presented  by  H.I.M.  the  Emperor  of 
Russia  to  the  Zoological  Society  of  London. 

564  F.  A section  of  the  right  moiety  of  the  abomasus  of  the 
Aurochs  {Bison  EuropcBus),  showing  the  deep  oblique 
folds  of  the  mucous  lining  of  that  cavity. — Prepared  from 
the  specimen  presented  by  H.I.M.  the  Emperor  of  Russia 
to  the  Zoological  Society  of  London. 

564  G.  A section  of  the  left  end  of  the  same  abomasus,  showing 
the  absence  of  the  broad  folds,  and  the  pyloric  valvular 
protuberance. — Prepared  from  the  specimen  presented  by 
H.I.M.  the  Emperor  of  Russia  to  the  Zoological  Society 
of  London. 

565.  A portion  of  the  reticulum  and  psalterium,  injected,  of  a 

Lamb  {Ovis  Aries).  The  latter  cavity  has  been  divided 
transversely,  showing  the  longitudinal  disposition  of  the 
laminae,  and  how  nearly  they  occupy  the  whole  cavity. 
Their  different  sizes  and  relative  positions  are  also  well 
shown  by  this  section.  Bristles  are  inserted  in  the  inter- 
spaces of  the  different  laminae. 

566.  The  remainder  of  the  psalterium,  and  the  abomasus,  of  the 

same  stomach. 

The  chief  characteristic  of  the  fourth  cavity,  viz.  its 
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vascular  villous  lining  membrane,  is  well  shown  in  this 
preparation.  This  tunic  is  thrown  into  large  oblique 
rugee,  at  what  may  be  termed^  the  cardiac  end.  The 
pylorus  is  protected  by  a valvular  protuberance.  In  its 
shape  and  function  this  cavity  resembles  the  stomach  of 
carnivorous  quadrupeds. 

566  A.  The  stomach  of  a Wapiti  Fawn  {Cervus  Canadensis, 
Brisson),  six  days  old.  At  this  period,  the  food,  con- 
sisting of  milk  only,  is  conveyed  directly  to  the  fourth 
stomach  to  be  digested : as  it  requires  no  preparation  in 
the  preceding  cavities,  they  are  accordingly  collapsed,  and 
of  comparatively  very  small  size. — Prepared  by  Mr.  Clift. 

566  B.  The  stomach  of  a foetal  Llama  [Auchenia  Glama,  Des- 

marest). 

This  singular  form  of  ruminating  stomach  is  ijeculiar  to  the 
Camel  tribe  ; it  is  in  some  respects  simpler  than  that  of  the  horned 
ruminants,  and  in  others  more  complicated.  Like  the  stomach  of 
the  small  species  of  Moschus  (No.  554),  the  psalterium  is  less 
distinctly  separated  from  the  abomasus,  and  at  this  early  period  of 
existence  it  exhibits  in  the  Llama  a similar  deficiency  of  the  cha- 
racteristic laminae.  The  reticulum,  however,  is  much  more  com- 
plex, each  of  the  larger  alveolae  being  developed  into  many  smaller 
ones, — a structure  partially  indicated  in  the  reticulum  of  the  Goat 
(No.  564),  and  more  strongly  marked  in  that  of  the  Ox  (No. 
464  a).  There  are,  moreover,  two  groups  of  cells  developed  from 
the  rumen,  which  differ  from  those  of  the  reticulum  in  being  shal- 
lower, and  being  visible  from  without,  giving  a sacculated  cha- 
racter to  those  parts  of  the  paunch. 

The  several  compartments  of  the  stomach  have  been  laid  open 
in  this  preparation,  to  show  their  communications  with  each  other, 
and  the  character  of  their  inner  surface. 

The  rumen  is  lined  with  cuticle,  but  is  wholly  destitute  of  the 
villi  which  characterize  it  in  the  horned  ruminants.  It  is  par- 
tially divided  into  two  compartments  by  a strong  fasciculus  of 
muscular  fibres,  which  commencing  on  the  left  side  of  the  cardiac 
orifice,  traverses  the  paunch  longitudinally.  On  the  right  side  of 
this  ridge,  about  fourteen  smaller  muscular  fasciculi  pass  off  at 
right  angles,  and  these  ridges  are  connected  by  still  smaller  fasci- 
culi, running  transversely  between  them,  at  definite  distances  from 
each  other ; the  quadrangular  spaces  which  result  from  the  above 
arrangement  of  fasciculi  are  partly  closed  by  a production  of  the 
lining  membrane,  leaving  a circular  aperture  in  the  centre  of  each 
square  for  the  passage  of  liquids  into  the  cells  beneath. 

The  compartment  of  the  paunch,  to  the  left  of  the  great  longi- 
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tudinal  ridge,  terminates  in  two  sacculi,  at  what  may  be  considered 
the  cardiac  extremity.  The  sacculus  nearest  the  oesophagus  is 
simple  ; the  one  furthest  from  it  is  developed  into  a series  of  cells, 
of  a smaller  size,  but  of  precisely  similar  construction  to  those  on 
the  opposite  side  of  the  paunch, — a series  of  smaller  muscular 
bands  passing  olf  at  right  angles  from  the  larger  one  which  sepa- 
rates the  two  sacculi,  and  these  lesser  bands  being  connected  by 
transverse  fasciculi,  in  the  intervals  of  which  the  cells  are  developed. 
The  reticulum  or  water-bag  is  laid  open,  showing  that  the  cells  are 
situated  between  a series  of  parallel  muscular  fasciculi,  as  in  the 
rumen ; but  their  further  subdivision  is  carried  to  a greater  ex- 
tent, and  their  orifices  are  not  guarded  by  membranous  produc- 
tions. The  external  muscular  coat  of  this  cavity  is  so  disposed 
that  its  exterior  is  smooth  and  uniform,  and  the  cells  are  scarcely 
visible  from  without. 

The  oesophagus  is  laid  open,  so  as  to  show  the  muscular  ridge 
which  traverses  it  longitudinally,  and  winds  round  the  upper  part 
of  the  reticulum  to  terminate  at  the  orifice  of  the  psalterium.  It 
is  obvious  that  by  the  contraction  of  this  fasciculus,  all  communi- 
cation between  the  first  two  cavities  and  the  oesophagus  would  be 
cut  off,  and  the  re- masticated  food  would  be  conducted,  as  in  the 
stomachs  of  horned  ruminants,  into  the  third  cavity.  A slighter 
degree  of  contraction  would  cut  off  the  communication  with  the 
rumen,  and  allow  the  passage  of  fluids  direct  into  the  reticulum, 
or  water-bag,  which  probably  takes  place  when  the  Camel  or  Llama 
drinks.  A free  communication,  however,  subsists  between  the 
water-bag  and  paunch. 

A porcupine’s  quill  is  passed  through  the  oblique  canal  leading 
to  the  third  cavity : this  cavity  in  the  Camel  is  a small  sacculus, 
distinct  from,  and  intervening  between  the  reticulum  and  psalte- 
rium : it  is  not  so  distinct  in  the  Llama  ; but  on  a close  inspection, 
the  inner  membrane  nearest  the  orifice  above  mentioned  may  be 
seen  to  be  produced  into  ridges,  which,  are  arranged  in  a reticulate 
or  alveolar  form;  and  as  a similar  structure  is  more  distinctly  ob- 
servable in  the  Camel,  this  cavity  was  considered  by  Daubenton 
as  the  true  analogue  of  the  reticulum,  and  the  water-bag  as  a pe- 
culiar superaddition.  The  remainder  of  the  stomach,  in  the  foetal 
Llama,  may  be  seen  to  form  one  elongated  continuous  cavity,  bent 
upon  itself  at  its  lower  third ; without  rugse  or  laminae  ; the  latter 
being  afterwards  developed  at  the  cardiac  half  of  this  cavity.  The 
pylorus  is  a small  transverse  aperture,  j)rotected  by  a large  oval 
protuberance.  The  duodenum  is  considerably  dilated  at  its  com- 
mencement.— Prepared  in  1831. 

566  c.  A small  portion  of  the  stomach  of  the  adult  Llama, 

showing  the  canal  which  passes  along  the  upper  part  of 
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• the  reticulunij  and  conducts  the  ruminated  food  from  the 
(Esophagus  to  the  third  cavity. 

The  muscular  fibres  of  the  greater  ridge,  forming  the  upper 
boundary  of  this  canal,  are  displayed  : some  of  the  fibres  wind 
round  the  aperture  of  the  third  cavity,  while  others  return,  and 
pass  into  the  lesser  ridge.  It  is  these  latter  fibres  which,  by  a 
forcible  contraction,  draw  up  the  orifice  of  the  third  cavity  towards 
the  cardia,  and  close  the  communication  between  the  oesophagus 
and  water-bag.  The  commencement  of  the  reticulum,  analogous 
to  the  third  or  supernumerary  cavity  in  the  Camel,  is  kept  distended 
by  a bristle. — Prepared  in  1831. 

566  D.  A portion  of  the  greater  group  of  cells  from  the  paunch 
of  the  adult  Llama. 

The  cuticle  which  lines  these  cells  is  turned  down,  and  the  sub- 
jacent membrane  removed,  to  show  the  muscular  fibres  of  the 
larger  fasciculi,  and  also  those  of  the  lesser  connecting  bands, 
which  are  distinctly  muscular,  and  evidently  calculated  to  close 
the  orifices  of  the  cells. 

After  death,  when  these  contractile  parts  have  ceased  to  act, 
the  smaller  matters  contained  in  the  paunch,  as  grains  of  oats,  &c., 
may  pass  into  these  cells ; but  their  contents  are  always  found  to 
be  chiefly  fluid. — Prepared  in  1831. 

566  E.  The  reticulum,  second  cavity,  or  true  water-bag  of  the 
Llama. 

This  cavity  is  not  lined  with  cuticle,  as  in  the  horned  ruminants  ; 
the  other  differences  are  pointed  out  in  the  description  of  the  fol- 
lowing preparation.  The  muscular  fibres  of  two  of  the  larger 
ridges  have  been  dissected : they  form  by  no  means  such  powerful 
fasciculi  as  in  the  corresponding  ridges  of  the  paunch-cells.  The 
middle  fibres  in  each  ridge  become  tendinous  ; but  the  lateral  fibres 
continue  muscular,  and  pass  off  to  the  different  connecting  ridges, 
from  which  they  spread  over  the  entire  circumference  of  the  cells, 
and  constitute  the  second  or  internal  muscular  tunic  of  this  part  of 
the  stomach.  On  the  opposite  side  of  the  preparation,  a portion  of 
the  external  layer  of  fibres  is  exhibited. — Prepared  in  1831. 

567.  A portion  of  the  reticulum  or  water-bag  of  a Camel  {Ca- 
melus  bactrianus).  It  has  been  injected,  which  shows 
more  distinctly  the  nature  of  its  lining  membrane,  and 
that  the  inner  surface  of  this  cavity  is  a secreting  and  ab- 
sorbing surface.  This  membrane  has  been  removed  from 
one  of  the  greater,  and  from  some  of  the  lesser  bands, 
showing  the  muscularity  of  these  parts,  and  that  none  of 


the  fibres  become  tendinous,  as  in  the  Llama,  in  the 
larger  bands. 

There  exists  a general  belief,  founded  on  the  concurrent  testi- 
monies of  travellers  who  have  visited  the  desert  regions  inhabited 
by  the  Camel,  that  that  animal  can  retain  a quantity  of  water  in 
its  stomach,  unmixed  with  the  food,  and  capable  of  being  recovered 
after  the  animal  has  been  killed.  Perrault*  and  Daubentonf  drew 
the  same  conclusion  from  their  dissections  of  the  Camel ; but  it 
has  been  said  that  “ Mr.  Hunter  did  not  give  credit  to  the  asser- 
tion.” On  referring,  however,  to  the  work  stated  by  Sir  Everard 
Home,  in  his  Lectures  on  Comparative  Anatomy,  to  contain  Mr. 
Hunter’s  observations  on  the  subject,  he  would  appear  rather 
to  have  maintained  the  contrary  opinion.  The  passage  occurs  in 
the  following  note  by  Dr.  Patrick  Russell,  in  the  Appendix  to  his 
brother’s  History  of  Aleppo.  “ That  water,  in  cases  of  emergency, 
is  taken  from  the  stomach  of  camels,  is  a fact  neither  doubted  in 
Syria  nor  thought  strange.  I never  was  myself  in  a caravan  re- 
duced to  such  an  expedient ; but  I had  the  less  reason  to  distrust 
the  report  of  others,  particularly  of  the  Arabs,  seeing  that  even  the 
love  of  the  marvellous  could  in  such  a case  be  no  inducement  to 
invention  . It  may  perhaps  be  superfluous  to  produce  the  authority 
of  an  Arab  historian  (Beidawi),  who,  in  his  account  of  the  Prophet’s 
expedition  to  Tabuc  against  the  Greeks,  relates,  among  other 
distresses  of  the  army,  that  they  were  reduced  to  the  necessity  of 
killing  their  camels  for  the  sake  of  the  water  contained  in  their 
stomachs. — Sale,  Koran,  p.  164.  Gibbon,  Decline  and  Fall  of  the 
Roman  Empire,  v.  p.  245. 

“On  my  return  from  the  East  Indies  in  1789,  hearing  acci- 
dentally that  my  friend  Mr.  John  Hunter  had  dissected  a Camel, 
and  was  supposed  to  have  expressed  an  opinion  that  the  animal’s 
power  of  preserving  water  in  its  stomach  was  rather  improbable,  I 
took  an  opportunity  of  conversing  with  him  on  the  subject,  when 
(to  the  best  of  my  recollection)  he  told  me  ‘ that  he  by  no  means 
drew  any  such  absolute  inference  from  his  dissection ; that  he  saw 
no  reason  for  assigning  more  than  four  stomachs  to  the  Camel  ; 
though  he  could  conceive  that  water  might  be  found  in  the  paunch 
little  impregnated  by  the  dry  provender  of  the  desert,  and  readily 
separating  or  draining  from  it.’ 

“ In  hopes  that  other  particulars  might  be  found  among  the 
papers  of  my  lately  deceased  friend,  I applied  to  his  brother-in-law, 
Mr.  Home,  who  informed  me  that  he  had  examined  them,  but  with- 
out discovering  any  observations  on  the  subject.” — Vol.  ii.  p.  425. 

From  these  remarks,  then,  it  appears,  that  the  small  cavity  re- 

* Mem.  pour  servir  a I’Hist.  Nat.  Paris,  1676. 
t Buflfon,  Hist.  Nat.  4to,  t.  xi.  p.  227. 
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garded  by  Daubenton  as  analogous  to  a reticulum,  was  not  con- 
sidered by  Mr.  Hunter  as  of  sufficient  importance  to  be  ranked  as 
a distinct  stomach  ; and  the  water-bag  must,  therefore,  in  his 
opinion,  have  held  the  place  of  the  honey-comb  bag  in  the  horned 
ruminants.  And  when  we  compare  the  relation  of  the  reticulum 
to  the  rumen  in  that  tribe,  with  the  corresponding  free  communi- 
cation which  subsists  between  the  water-bag  and  rumen  in  the 
Camel  tribe ; and  when  also  we  observe  in  both  the  precise  cor- 
respondence in  the  mode  of  communication  of  these  two  cavities 
with  the  oesophagus,  and  with  the  muscular  ajjparatus  destined  to 
convey  the  re-masticated  food  beyond  their  apertures  into  the  third 
cavity,  and  at  the  same  time  find  an  approach  to  the  peculiar  dis- 
position of  the  cells  of  the  water-bag  in  the  reticulum  of  some  of 
the  horned  ruminants, — it  becomes  evident  that  the  two  cavities 
are  analogous ; the  reticulum  of  the  Camel,  being  modified  for  its 
destined  functions  by  the  greater  development  of  the  secondary 
cells,  by  the  absence  of  a cuticular  lining,  and  by  the  production 
of  the  inner  layer  of  the  muscular  tunic,  which  forms  the  apparatus 
for  closing  the  orifices  of  the  primary  cells.  The  third  cavity, 
therefore,  which  could  not  have  been  recognised  as  a distinct  com- 
partment  in  the  Llama,  and  which  undoubtedly  receives  the  re- 
masticated food  in  the  Camel,  ought  rather  to  be  regarded  as  a 
peculiar  structure,  to  which  nothing  analogous  is  to  be  found  in 
the  stomachs  of  the  horned  ruminants. 

568.  A portion  of  the  psalterium  of  a Camel : — this  part  of  the 

stomach  immediately  succeeds  the  third  or  peculiar  ca- 
vity above  mentioned.  The  laminm  are  simple  produc- 
tions of  the  lining  membrane,  which  is  extremely  thin  ; 
they  are  not  covered  with  cuticle  as  in  the  horned  rumi- 
nants, that  substance  not  being  extended  in  the  Camel 
beyond  the  rumen. 

569.  A portion  of  the  psalterium  and  abomasus  of  a Camel,  taken 

from  where  they  are  continuous  with  each  other,  and 
showing  that  the  distinction  of  these  parts  in  this  rumina- 
ting stomach  is  founded  rather  on  a difference  in  the  dis- 
position of  the  inner  membrane,  than  on  a separation  of 
the  two  cavities  by  a natural  constriction.  It  may  be  ob- 
served, that  besides  a difference  in  the  form  of  the  rugae, 
the  lining  membrane  of  the  abomasus,  or  true  dio-estive 
cavity,  puts  on  a more  villous  appearance  than  that  of 
the  psalterium. 

569  A.  The  corresponding  part  of  the  stomach  of  a Llama 
[Auchenia  Glama),  showing  the  same  structure  on  a 


1 ^ fc* 

1/  / 

somewhat  smaller  scale.  By  comparing  this  preparation 
with  No.  566  b,  it  will  be  seen  that  the  laminae  characteri- 
zing the  psalterium  are  not  developed  in  the  foetal  stomach 
of  the  Llama.  In  the  Ox,  however,  the  laminae  of  the 
psalterium  preserve  the  same  proportions  in  the  foetal  as 
in  the  adult  state: — see  No.  555. — Prepared  in  1831. 
569  B.  The  pyloric  end  of  the  abomasus,  and  the  commence- 
ment of  the  duodenum,  of  a Llama. 

This  preparation  has  been  made  for  the  purpose  of  showing  the 
form,  position,  and  structure  of  the  valvular  protuberance  at  the 
pylorus.  It  has  been  divided  by  a longitudinal  incision,  and  seems 
principally  composed  of  an  accumulation  of  the  sub-mucous  cellular 
texture,  the  cells  of  which  are  large,  and  being  filled  with  fluid, 
must  render  the  part  elastic.  No  glandular  follicles  are  perceptible, 
nor  any  conspicuous  orifices  in  the  mucous  membrane  covering  the 
protuberance.  Its  office  seems  to  be  merely  mechanical ; if  pressed 
on  by  any  mass  of  undigested  matter,  it  would  shut  up  the  pylorus, 
and  prevent  the  passage  of  such  matter  into  the  duodenum ; while 
substances,  sufficiently  comminuted  and  digested,  would  pass  be- 
neath the  protuberance,  through  the  semilunar  pylorus,  into  the 
duodenum.  This  gut  forms  at  its  commencement  a capacious  re- 
servoir, a small  part  of  which  only  is  preserved  in  this  preparation. 
— Prepared  in  1831. 

569  c.  The  stomach  of  a Porpesse  {Plioccena  communis,  Cuv.). 

It  is  composed  of  a series  of  cavities,  succeeding  one  another, 
and  not  appended  to  the  oesophagus,  as  in  ruminating  animals. 
The  first  cavity  may  be  regarded  as  a continuation  of  the  oesopha- 
gus beyond  the  entry  into  the  succeeding  bag,  forming  a cul-de-sac 
analogous  to  that  in  the  Mullet  (No.  502).  Being  more  dilated, 
however,  it  forms  a cavity  of  an  ovate  form,  which  is  lined  with  cu- 
ticle, continued  from  the  oesophagus,  and  its  inner  surface  is  ren- 
dered irregular  by  wrinkles  and  small  rugae.  A number  of  irregular 
projections  may  be  observed  to  surround  the  aperture  leading  to 
the  second  cavity  (through  which  aperture  a porcupine’s  quill  has 
been  passed).  These  projections  are  naturally  calculated  to  pre- 
vent the  passage  of  any  substances  not  of  a very  small  size ; and 
it  has  been  observed,  that  the  digestive  processes  are  considerably 
advanced  in  the  first  cavity,  notwithstanding  the  nature  of  its 
lining  membrane.  Sir  Everard  Home  remarks  ; " The  first  cavity 
of  the  stomach  of  the  Whale  is  not  only  a reservoir,  but  the  food 
undergoes  a considerable  change  in  it.  The  flesh  of  its  prey  is 
entirely  separated  from  the  bones,  which  proves  that  the  secretion 
from  the  glandular  part  has  a solvent  power.  This  was  found  to 
be  the  case  in  the  Bottle-nose  Porpesse  and  large  Bottle- nose 
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Whale.  In  both  of  them  several  handfuls  of  bones  were  found  in 
the  first  cavity,  without  the  smallest  remains  of  the  fish  to  which 
they  belonged.  In  others  the  earth  had  been  absorbed,  so  that 
only  the  soft  parts  remained ; and,  indeed,  it  is  only  those  that 
can  be  conveyed  into  the  second  and  third  cavities,  the  orifices 
being  too  small  to  permit  bones  to  pass.” — Lectures  on  Comp. 


Anat.  i.  p.  255. 

The  cuticular  lining  terminates  at  the  orifice  leading  into  the 
second  cavity.  The  interior  of  this  compartment  presents  a series 
of  thick  longitudinal  wavy  rugae  laterally  indented  into  one  another. 
The  lining  membrane  has  been  subjected  to  microscopical  exami- 
nation, and  has  thus  been  described  by  Dr.  Brewster  : — “ It  seems, 
in  its  wet  state,  to  consist  of  tubes  or  fibres,  perpendicular  to  the 

and  the  upper 


two  membranes  which  inclose  them,  thus, 
surface  of  one  of  the  membranes  is  covered  with  hollows  or  de- 
pressions corresponding  with  the  extremities  of  the  tubes  or  fibres. 
A more  minute  examination,  conducted  in  a different  way,  proves 
these  perpendicular  portions  to  be  tubes.  In  order  to  dry  it,  I 
pressed  it  between  folds  of  paper,  and  the  effect  of  the  compression 
was  to  press  together  nearly  all  the  tubes,  and  make  the  whole  one 
dense  mass,  of  a dark-brown  colour ; but  when  it  became  dry,  and 
slightly  indurated,  I drew  it  out  as  if  it  had  been  India-rubber,  and 
the  tubes  opened,  and  the  mass  became  white.” 

The  membrane  next  the  cavity  of  the  stomach  is  perfectly  smooth; 
the  one  external  to  the  fibres  is  a vascular  and  cellular  tunic,  and 
is  invested  by  the  layer  of  muscular  fibres  continued  from  the  pre- 
ceding cavity.  The  communication  with  the  third  stomach  is  near 
the  lower  end  of  this  cavity.  The  succeeding  cavities  resemble  in 
their  structure  the  stomach  of  the  carnivora,  and  are  lined  with  a 
vascular  villous  membrane.  They  are  better  displayed  in  No.  579. 
— Prepared  by  Mr.  Clift. 


570.  A portion  of  the  first  cavity  of  the  stomach  of  the  Piked 

Whale,  showing  the  thickness  of  its  cuticular  lining,  which 
is  partly  turned  down. 

571.  A small  portion  of  the  cuticular  lining  from  the  same  sto- 

mach. * 

572.  A portion  of  the  first  cavity  of  the  stomach  of  the  Bottle- 

nose  Whale  {Delphinus  Dalei,  Cuv.),  showing  the  abrupt 
termination  of  the  cuticle  in  that  cavity. 

573.  A portion  of  the  first  cavity  of  the  stomach  of  a Cetaceous 

animal. 

574.  A portion  of  the  first  and  second  cavities  of  the  stomach  of 

a Porpesse,  showing  their  aperture  of  communication,  and 
their  difference  of  structure,  as  described  at  No.  5G9  c. 
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575.  A portion  of  the  second  cavity  of  the  stomach  of  a Por- 

pesse,  with  the  longitudinal  rugae  drawn  apart,  to  show 
the  mode  in  which  they  fit  into  each  other  by  lateral 
indentations. 

576.  A portion  of  the  second  cavity  of  the  stomach  of  the  Piked 

Whale,  showing  the  rugae  to  be  very  large,  but  more 
irregular  than  in  the  Porpesse. 

577*  A portion  of  the  fourth  cavity  of  the  stomach  of  the  Piked 
Whale. 

578.  A portion  of  the  fifth  cavity  of  the  same  stomach  as  the 

preceding.  The  parietes  of  this  cavity  are  much  thinner 
than  those  of  the  fourth. 

579.  The  stomach,  injected,  of  a Porpesse. 

The  first  and  second  cavities  are  laid  open,  but  have  been 
already  described.  The  third  cavity  is  the  small  round  vascular 
chamber  into  which  the  second  stomach  obliquely  opens ; it  is  not 
easily  distinguishable  from  what  is  usually  considered  the  fourth 
stomach.  This  cavity  passes  on  in  a sigmoid  form  to  the  pylorus, 
which  is  a contracted  circular  aperture.  Beyond  it  is  seen  the 
duodenum,  much  dilated. 

“ Those  parts  that  respect  the  nourishment  of  this  (the  Whale) 
tribe  do  not  all  so  exactly  correspond  as  in  the  land  animals ; for 
in  these  one  in  some  degree  leads  to  the  other.  Thus  the  teeth  in 
the  ruminating  tribe  point  out  the  kind  of  stomach,  caecum,  and 
colon  ; while  in  others,  as  the  Horse,  Hare,  Lion,  &c.,  the  appear- 
ances of  the  teeth  only  give  us  the  kind  of  colon  and  caecum  ; but 
in  this  tribe,  whether  teeth  or  no  teeth,  the  stomachs  do  not  vary 
much,  nor  does  the  circumstance  of  caecum  seem  to  depend  on 
either  the  teeth  or  stomach.  The  circumstances  by  which,  from 
the  form  of  one  part,  we  judge  what  others  are,  fail  us  here;  but 
this  may  arise  from  not  knowing  all  the  circumstances. 

“ The  stomach,  in  all  that  1 nave  examined,  consists  of  several 
bags,  continued  from  the  first  on  the  left,  towards  the  right,  where 
the  last  terminates  in  duodenum.  The  number  is  not  the  same  in 
all ; for,  in  the  Porpesse,  Grampus,  and  Piked  Whale,  there  are 
five,  in  the  Bottle-nose,  seven.  Their  size,  respecting  one  another, 
differs  very  considerably,  so  that  the  largest  in  one  species  may  in 
another  be  only  the  second.  The  two  first,  in  the  Porpesse,  Bot- 
tle-nose, and  Piked  Whale,  are  by  much  the  largest ; the  others 
are  smaller,  although  irregularly  so. 

“ The  first  stomach  has,  I believe,  in  all,  very  much  the  shape 
of  an  egg,  with  the  small  end  downwards.  It  is  lined  everywhere 
with  a continuation  of  the  cuticle  from  the  oesophagus.  In  the 
Porpesse,  the  oesophagus  enters  the  superior  end  of  the  stomach. 
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In  the  Piked  Whale,  its  entrance  is  a little  way  on  the  posterior 
part  of  the  upper  end,  and  is  oblique. 

“The  second  stomach,  in  the  Piked  Whale,  is  very  large,  and 
rather  longer  than  the  first.  It  is  of  the  shape  of  the  italic  S, 
passing  out  from  the  upper  end  of  the  first  on  its  right  side,  by 
nearly  as  large  a beginning  as  the  body  of  the  bag.  In  the  Por- 
pesse,  it  by  no  means  bears  the  same  i>roportion  to  the  first,  and 
opens  by  a narrower  orifice ; then  passing  down  along  the  right 
side  of  the  first  stomach,  it  bends  a little  outwards  at  the  lower 
end,  and  terminates  in  the  third.  Where  this  second  stomach 
begins,  the  cuticle  of  the  first  ends.  The  whole  of  the  inside  of 
this  stomach  is  thrown  into  unequal  rugae,  appearing  like  a large 
irregular  honeycomb.  In  the  Piked  Whale,  the  rugae  are  longitu- 
dinal, and  in  many  places  very  deep,  some  of  them  being  united 
by  cross  bands  ; and  in  the  Porpesse,  the  folds  are  very  thick, 
massy,  and  indented  into  one  another.  This  stomach  opens  into 
the  third  by  a round  contracted  orifice,  which  does  not  seem  to  be 
valvular. 

“ The  third  stomach  is  by  much  the  smallest,  and  appears  to  be 
only  a passage  between  the  second  and  fourth.  It  has  no  peculiar 
structure  on  the  inside,  but  terminates  in  the  fourth,  by  nearly  as 
large  an  opening  as  its  beginning.  In  the  Porpesse  it  is  not  above 
one,  and  in  the  Bottle- nose  about  five  inches  long. 

" The  fourth  stomach  is  of  a considerable  size  ; but  a good  deal 
less  than  either  the  first  or  second.  In  the  Piked  Whale,  it  is  not 
round ; but  seems  flattened  between  the  second  and  fifth.  In  the 
Porpesse,  it  is  long,  passing  in  a serpentine  course,  almost  like  an 
intestine.  The  internal  surface  is  regular,  but  villous,  and  opens 
on  its  right  side  into  the  fifth,  by  a round  opening,  smaller  than 
the  entrance  from  the  third. 

“ The  fifth  stomach  is  in  the  Piked  Whale  round,  and  in  the 
Porpesse  oval ; it  is  small,  and  terminates  in  the  pylorus,  which 
has  little  of  a valvular  appearance.  Its  coats  are  thinner  than 
those  of  the  fourth,  having  an  even  inner  surface,  which  is  com- 
monly tinged  with  bile. 

“ The  Piked  Whale,  and,  I believe,  the  large  Whalebone  Whale, 
have  a caecum ; hut  it  is  wanting  in  the  Porpesse,  Grampus,  and 
Bottle-nose  Whale. 

“ The  structure  of  the  inner  surface  of  the  intestine  is  in  some 
very  singular,  and  different  from  that  of  the  others. 

“ The  inner  surface  of  the  duodenum,  in  the  Piked  Whale,  is 
thrown  into  longitudinal  rugae,  or  valves,  which  are  at  some  di- 
stance from  each  other,  and  these  receive  lateral  folds.  The  duo- 
denum, in  the  Bottle-nose,  swells  out  into  a large  cavity,  and 
might  almost  be  reckoned  an  eighth  stomach ; but  as  the  gall 
ducts  enter  it,  I shall  call  it  duodenum.” — J.  Hunter,  On  the 


Structure  and  (Economy  of  Whales,  Philos.  Tra?is.  1787,  Ixxvii. 
p.  407. 

580.  A portion  of  flesh  and  adeps  of  a Cetaceous  animal^  found 

partly  digested  in  the  stomach  of  a Grampus. 

581.  The  sclerotic  coat  of  the  eye  of  a Cetaceous  animal,  found 

in  the  same  stomach. 

11.  Gastric  Glands. 

582.  Part  of  the  proventriculus  of  the  Pelican  {Pelecanus  Ono- 

crotalus,  Linn.),  with  the  gastric  glands  dissected,  which 
are  of  a simple  elongated  form. 

582  A.  The  stomach,  injected  and  laid  open,  of  the  Gannet  or 
Soland  Goose  {Sula  Bassana,  Brisson).  The  muscular 
tunic  has  been  removed  from  the  proventriculus,  and 
the  gastric  glands  dissected,  to  show  their  form.  They 
do  not  encircle  the  proventriculus  in  an  uninterrupted 
zone,  but  are  arranged  in  two  large  and  closely  approxi- 
mated oval  groups. — Prepared  by  Mr.  Clift. 

582  B.  The  oesophagus,  proventriculus,  and  gizzard  of  the  Java 

Swallow  [Hirundo  esculenta,  Linn.).  The  proventriculus 
is  kept  open  by  means  of  a bristle,  exposing  the  orifices 
• of  the  gastric  glands. — Prepared  by  Mr.  Clift. 

583.  The  proventriculus  of  the  Crown  Pigeon  [Columba  coro- 

nata,  Linn.),  with  the  gastric  glands  dissected. 

583  A.  A portion  of  the  proventriculus  of  the  Emeu  {Dromaius 

Novce  Hollandice,  Latham),  with  the  gastric  glands  dis- 
sected : bristles  are  inserted  into  some  of  the  orifices  of 
these  glands,  which  are  large,  broad,  and  flattened,  but 
of  a simple  form. 

584.  A small  portion  of  the  proventriculus  of  the  Ostrich  {Stru- 

thio  Camelus,  Linn.),  with  the  gastric  glands  dissected, 
to  show  their  complex  lobulated  structure.  Bristles  are 
inserted  into  the  excretory  orifices  of  these  glands. 

585.  A larger  portion  of  the  proventriculus  of  the  Ostrich,  in- 

cluding the  upper  part  of  the  long  narrow'  band  which 
the  gastric  glands  form  in  that  cavity.  On  the  cut  sur- 
face of  this  preparation  may  be  seen  the  small  processes 
into  which  each  gland  is  divided. 

586.  A portion  of  the  proventriculus  of  an  Ostrich,  injected, 

including  part  of  the  lower  boundary  of  the  longitudinal 
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glandular  band.  A part  of  the  muscular  tunic  has  been 
dissected  off,  to  show  the  large  size  of  the  gastric  glands. 

587.  A small  portion  of  the  stomach  of  the  Beaver  {Castor  Fiber, 

Linn.),  including  the  cardiac  orifice  and  gland.  The 
latter  is  of  large  size,  situated  on  the  lesser  curvature  of 
the  stomach,  to  the  right  of  the  oesophagus.  It  is  com- 
posed of  numerous  branched  follicles,  the  blind  extremi- 
ties of  which,  when  exposed  by  the  removal  of  the  ex- 
terior muscular  investment,  give  to  the  gland  a minutely 
lobulated  appearance.  The  follicles  open  into  the  sto- 
mach, and  their  orifices  are  arranged  in  three  longitu- 
dinal series,  on  as  many  slightly  elevated  ridges. 

588.  A longitudinal  section  of  the  cardiac  gland,  and  of  the 

termination  of  the  oesophagus,  of  the  Beaver.  On  the 
cut  surface  of  the  gland  may  be  observed  the  processes 
or  branches  of  the  follicles. 

589.  The  corresponding  section  of  the  same  gland,  showing,  in 

a more  distinct  manner,  the  same  circumstances  as  the 
preceding  preparation. 

590.  A portion  of  the  stomach,  with  the  cardiac  gland,  of  a young 

Beaver,  in  which  may  be  observed  the  strong  layer  of 
muscular  fibres,  which  covers  the  exterior  of  the  gland, 
and  contributes  to  the  expulsion  of  its  contents.  • 

590  A.  The  stomach  of  a Dormouse  {Myoxus  avellanarius),  laid 
open,  showing  the  gastric  glands  surrounding  the  ter- 
mination of  the  oesophagus,  in  a manner  analogous  to 
those  of  the  proventriculus  in  birds. — Prepared  in  1831. 

590  B.  The  stomach  of  the  Wombat  {Phascolomys  Vombatus, 
Leach).  It  has  been  inverted,  and  partially  distended 
wdth  spirit.  On  the  right  of  the  cardia  may  be  observed 
numerous  large  orifices,  irregularly  disposed,  of  a gland, 
analogous  to  that  of  the  Beaver. — Presented  by  Sir  E. 
Home,  Bart. 

590  c.  The  stomach  of  the  Short-tailed  Manis  {Manis  brachyura, 
Erxleben),  laid  open,  to  expose  the  large  gastric  gland, 
situated  at  the  middle  of  the  great  curvature.  It  is  com- 
posed of  numerous  lenticular  follicles,  which  communicate 
together,  and  open  by  a single  common  orifice  into  the 
cavity  of  the  stomach.  A bristle  is  inserted  at  this  orifice. 
— Prepared  in  1831. 
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12.  Effects  of  the  Gastric  Juice  after  Death. 

“ On  the  Digestion  of  the  Stomach  after  Death. — The 
following  account  of  the  stomach  being  digested  after 
death,  was  drawn  up  at  the  desire  of  the  late  Sir  John 
Pringle,  when  he  was  President  of  the  Royal  Society ; 
and  the  circumstance  which  led  to  it  was  as  follows : I 
had  opened,  in  his  presence,  the  body  of  a patient  who 
had  been  under  his  care,  in  which  the  stomach  was  found 
to  be  in  part  dissolved  ; a thing  that  appeared  to  him  very 
unaccountable,  there  having  been  no  previous  symptom 
which  could  have  led  him  to  suspect  any  disease  in  the 
stomach.  I took  that  opportunity  of  explaining  to  him 
my  ideas  respecting  it ; and  that  having  long  been  em- 
ployed in  making  experiments  on  digestion,  I had  been 
induced  to  consider  this  as  one  of  the  facts  which  proved 
a converting  power  in  the  gastric  juice.  I mentioned 
my  intention  of  publishing  the  whole  of  my  observations 
on  digestion  at  some  future  period ; but  he  desired  me, 
in  the  mean  time,  to  give  this  fact  by  itself,  with  my  re- 
marks, as  it  would  prove  that  there  is  a solvent  power 
existing  in  the  stomach,  and  would  be  of  use  in  the  ex- 
amination of  dead  bodies. 

“ An  accurate  knowledge  of  the  appearances  in  animal 
bodies,  where  death  has  been  the  consequence  of  some 
violence,  while  they  were  otherwise  in  health,  ought  cer- 
tainly to  be  considered  as  necessary  to  qualify  us  to  judge 
truly  of  the  state  of  the  body  in  those  that  die  of  diseases. 
An  animal  body  undergoes  changes  after  death ; but  it 
has  never  been  sufficiently  considered  what  those  changes 
are,  or  how  soon  they  may  take  place ; yet  till  this  be 
done,  it  is  impossible  we  can  form  an  accurate  judgment 
of  the  appearances  which  present  themselves  at  the 
time  of  inspection.  The  diseases  of  an  animal  body 
(mortification  excepted)  are  always  connected  with  the 
living  principle,  and  are  not  in  the  least  similar  to  the 
changes  which  take  place  in  the  dead  body : without  a 
knowledge  of  this,  an  opinion,  drawn  from  dissections, 
must  always  be  very  imperfect,  or  very  erroneous.  Ap- 
pearances which  are  in  themselves  natural,  may  be  mis- 
taken for  those  of  disease ; we  may  see  diseased  parts. 
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and  suppose  them  in  a natural  state  ; we  may  consider  a 
circumstance  to  have  existed  before  death,  which  was 
really  a consequence  of  it ; or  we  may  imagine  it  to  be  a 
natural  change  after  death,  when  it  was  in  fact  a disease 
of  the  living  body.  It  is  easy  to  see,  therefore,  how  a man 
in  this  state  of  ignorance  must  blunder,  when  he  comes 
to  connect  the  appearances  in  a dead  body  with  the 
symptoms  that  were  observed  in  life ; and,  indeed,  all  the 
advantage  to  be  derived  from  opening  dead  bodies  de- 
pends upon  the  judgment  and  sagacity  with  which  this 
sort  of  comparison  is  made. 

“ There  is  a case  of  a mixed  nature,  which  can  neither 
be  reckoned  a process  of  the  living  body,  nor  of  the  dead ; 
it  participates  of  both,  inasmuch  as  its  cause  arises  from 
life,  and  the  effect  cannot  take  place  till  after  death.  To 
render  this  more  intelligible,  it  \vill  be  necessary  to  state 
some  general  ideas  concerning  this  cause  and  effect. 

“ An  animal  substance,  w'hen  joined  wdth  the  living 
principle,  cannot  undergo  any  change  in  its  properties  but 
as  an  animal ; this  principle  always  acting  and  preserving 
the  substance  possessed  of  it  from  dissolution,  and  from 
being  changed  according  to  the  natural  changes  which 
other  substances  undergo. 

“ There  are  a great  many  powers  in  nature,  which  the 
living  principle  does  not  enable  the  animal  matter,  with 
which  it  is  combined,  to  resist,  viz.  the  mechanical  and 
most  of  the  strongest  chemical  solvents.  It  renders  it, 
however,  capable  of  resisting  the  powers  of  fermentation, 
digestion,  (and  perhaps  several  others,)  which  are  w'ell 
known  to  act  on  this  same  matter,  and  entirely  to  de- 
compose it,  when  deprived  of  the  living  principle.  The 
number  of  powers  which  thus  act  differently  on  the  living 
and  dead  animal  substance  not  being  ascertained,  we 
shall  only  take  notice  of  two, — putrefaction  and  digestion, 
— w'hich  do  not  affect  this  substance,  unless  when  it  is 
deprived  of  the  living  principle.  Putrefaction  is  an  effect 
which  arises  spontaneously : digestion  is  an  effect  of 
another  principle,  and  shall  here  be  considered  a little 
more  particularly. 

“ Animals,  or  parts  of  animals,  possessed  of  the  living 
principle,  w'hen  taken  into  the  stomach,  are  not  in  the 
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least  affected  by  the  powers  of  that  viscus,  so  long  as  the 
animal  principle  remains ; hence  it  is  that  we  find  animals 
of  various  kinds  not  only  can  live  in  the  stomach,  but  are 
even  hatched  and  bred  there : yet  the  moment  that  any 
of  these  lose  the  living  principle,  they  become  subject  to 
the  digestive  powers  of  the  stomach.  If  it  vs'ere  possible 
for  a man’s  hand,  for  example,  to  be  introduced  into  the 
stomach  of  a living  animal,  and  kept  there  for  some  con- 
siderable time,  it  would  be  found  that  the  dissolvent 
powers  of  the  stomach  could  have  no  effect  upon  it ; 
but  if  the  same  hand  were  separated  from  the  body,  and 
introduced  into  the  same  stomach,  we  should  then  find 
that  the  stomach  could  immediately  act  upon  it.  Indeed, 
if  the  first  were  not  the  case,  the  stomach  itself  ought  to 
have  been  made  of  indigestible  materials;  for,  were  not 
the  living  principle  capable  of  preserving  animal  sub- 
stances from  being  acted  upon  by  the  process  of  diges- 
tion, the  stomach  itself  would  be  digested ; and  accordingly 
we  find  that  the  stomach,  which,  at  one  instant,  that  is, 
while  possessed  of  the  living  principle,  was  capable  of  re- 
sisting the  digestive  powers  which  it  contained,  the  next 
moment,  viz.  when  deprived  of  the  living  principle,  is 
itself  capable  of  being  digested,  not  only  by  the  digestive 
powers  of  other  stomachs,  but  even  by  the  remains  of 
that  power  which  itself  had  of  digesting  other  things. 

“ These  observations  lead  us  to  account  for  an  appear- 
ance which  we  often  find  in  the  stomachs  of  dead  bodies ; 
and  they  at  the  same  time  throw  considerable  light  upon 
the  nature  of  digestion  : the  appearance  we  allude  to  is  a 
dissolution  of  the  stomach  at  its  great  extremity,  in  con- 
sequence of  which  there  is  frequently  a considerable 
aperture  made  in  that  viscus.  The  edges  of  this  opening 
appear  to  be  half  dissolved,  very  much  like  that  kind  of 
solution  which  fleshy  parts  undergo  when  half  digested 
in  a living  stomach,  or  when  acted  upon  by  a caustic 
alkali,  viz.  pulpy,  tender,  and  ragged. 

“ In  these  cases  the  contents  of  the  stomach  are  gene- 
rally found  loose  in  the  cavity  of  the  abdomen,  about  the 
spleen  and  diaphragm ; and  in  many  subjects  the  influ- 
ence of  this  digestive  power  extends  much  further  than 
through  the  stomach.  I have  often  found,  that  after  the 
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stomach  had  been  dissolved  at  the  usual  place,  its  con- 
tents, let  loose,  had  come  into  contact  with  the  spleen 
and  diaphragm,  had  dissolved  the  diaphragm  quite 
through,  and  had  partly  affected  the  adjacent  side  of  the 
spleen,  so  that  what  had  been  contained  in  the  stomach, 
was  found  in  the  cavity  of  the  thorax,  and  had  even  af- 
fected the  lungs  to  a small  degree. 

“ There  are  very  few  dead  bodies  in  which  the  stomach 
at  its  great  end  is  not  in  some  degree  digested  ; and  one 
who  is  acquainted  with  dissections  can  easily  trace  these 
gradations.  To  be  sensible  of  this  effect,  nothing  more 
is  necessary  than  to  compare  the  inner  surface  of  the 
great  end  of  the  stomach  with  any  other  part  of  its  inner 
surface  : the  sound  portions  will  appear  soft,  spongy,  and 
granulated,  and  without  distinct  blood-vessels,  opake,  and 
thick ; while  the  others  will  appear  smooth,  thin,  and 
more  transparent : and  the  vessels  will  be  seen  ramifying 
in  its  substance,  and  upon  squeezing  the  blood  which  they 
contain  from  the  larger  branches  to  the  smaller,  it  will 
be  found  to  pass  out  at  the  digested  ends  of  the  vessels, 
and  to  appear  like  drops  on  the  inner  surface. 

“Though  I have  often  seen  such  appearances,  and 
supposed  that  they  must  have  been  seen  by  others,  yet 
I was  quite  at  a loss  to  account  for  them.  At  first,  I 
supposed  them  to  have  been  produced  during  life,  and 
was  therefore  inclined  to  look  upon  them  as  the  cause  of 
death,  only  that  T never  found  they  had  any  connexion 
with  the  patient’s  symptoms ; but  I was  still  more  at  a 
loss  to  account  for  them,  when  I discovered  they  were 
most  frequent  in  those  who  died  by  sudden  violence,  a 
circumstance  which  made  me  suspect  that  the  true  cause 
was  not  guessed  at*. 

* “ The  first  time  that  I had  occasion  to  observe  this  appearance, 
where  death  had  been  produced  by  violence,  and  where  it  could  not, 
therefore,  easily  be  supposed  to  be  the  elfect  of  disease,  was  in  a man 
who  had  his  skull  fractured  by  one  blow  of  a poker.  Just  before  this 
accident  he  had  been  in  perfect  health,  and  had  taken  a hearty  supper 
of  cold  meat,  cheese,  bread,  and  ale.  Upon  opening  the  abdomen,  I 
found  that  the  stomach,  though  it  still  contained  a good  deal,  w'as  dis- 
solved at  its  great  end,  and  a considerable  part  of  its  contents  lay  loose 
in  the  general  cavity  of  the  belly,  a circumstance  which  puzzled  me  verv 
much.  The  second  instance  was  in  a man  w’ho  died  at  St.  George’s 
Hospital  a few  hours  after  receiving  a blow  on  his  head  w'hich  fractured 
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“ At  this  time  I was  employed  in  making  experiments 
upon  digestion  in  different  animals,  all  of  which  were 
killed  at  different  times,  after  having  been  fed  with 
various  kinds  of  food ; many  of  these  were  not  opened 
immediately  after  death,  and  in  some  of  them  I found 
the  above- described  appearances  in  the  stomach.”  — 
“ Being  employed  upon  this  subject,  and  therefore  en- 
abled to  account  more  readily  for  appearances  which  had 
any  connexion  with  it,  and  observing  that  the  half-dis- 
solved parts  of  the  stomach  were  similar  to  the  half- 
digested  food,  it  immediately  struck  me  that  it  was  the 
process  of  digestion  going  on  after  death  ; and  that  the 
stomach,  being  dead,  was  no  longer  capable  of  resisting 
the  powers  of  that  menstruum,  which  itself  had  formed 
for  the  digestion  of  food. 

“These  appearances  of  the  stomach  after  death  throw 
considerable  light  on  the  principles  of  digestion,  and 
show,  that  it  neither  depends  on  a mechanical  power,  nor 
contractions  of  the  stomach,  nor  on  heat,  but  something 
secreted  in  the  coats  of  the  stomach,  and  thrown  into 
its  cavity,  which  there  animalizes  the  food,  or  assimilates 
it  to  the  nature  of  the  blood. 

“The  power  of  the  gastric  juice  is  confined  or  limited 
to  certain  substances,  generally  of  the  vegetable  and 
animal  kingdoms;  and  although  this  menstruum  is 
capable  of  acting  independently  of  the  stomach,  yet  it 
is  indebted  to  that  viscus  for  its  existence  and  continu- 
ance.”— John  Hunter.,  On  the  Animal  QLconomy,  p.  226. 

591.  A portion  of  the  Human  stomach,  with  the  internal  mem- 

brane destroyed  in  some  places  by  the  action  of  the 
gastric  juice. 

592.  The  stomach  of  a Boy,  with  the  whole  of  the  cardiac  ex- 

tremity destroyed  after  death  by  the  action  of  the  gastric 
juice. 

Among  Mr.  Hunter’s  posthumous  papers  there  is  the  following 


his  skull.  From  these  two  cases,  among  various  conjectures  about  so 
strange  an  appearance,  I began  to  suspect  it  might  be  peculiar  to  cases 
of  fractured  skull ; and  therefore,  whenever  I had  an  opj)ortunity,  1 ex- 
amined the  stomach  of  every  person  who  died  from  that  accident ; but 
I found  many  of  them  which  had  not  this  appearance.  I afterwards 
met  with  the  same  appearance  in  a man  who  had  been  hanged.” 
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case,  which  is  probably  the  history  of  this  specimen.  “ No.  150. 
The  appearances  upon  opening  the  body  of  Master  Stephens. — The 
whole  of  the  abdominal  viscera  were  to  appearance  sound,  except- 
ing the  great  end  of  the  stomach,  which  was  dissolved  through 
and  through,  having  a large  hole  in  it.  This  hole  was  contiguous 
to  the  diaphragm  and  spleen,  where  the  same  dissolving  power  had 
also  destroyed  the  diaphragm  at  this  part ; and  also  part  of  the 
spleen  and  lungs  of  the  left  side,  opposite  to  this  hole  in  the  dia- 
phragm, were  also  changed  in  consistence. 

“There  was  some  extravasated  blood  in  the  left  side  of  the 
thorax,  and  spots  of  extravasated  blood  in  many  parts  of  the  lungs 
themselves  of  this  side.  The  gall-bladder  was  extremely  full  and 
inclosed,  but  the  ducts  were  free ; it  looked  as  if  it  had  lost  the 
muscular  power  of  contraction. 

“ The  hole  in  the  stomach  and  diaphragm,  with  the  destruction 
of  the  spleen,  and  change  in  part  of  the  lungs,  were  certainly  pro- 
duced after  death  ; but  at  what  time  the  extravasation  of  the  blood 
that  was  found  in  the  cavity  of  the  thorax  and  in  the  lungs  hap- 
pened, is  not  so  easily  determined.  It  is  not  easy  to  conceive  that 
it  was  in  consequence  of  the  dissolution  of  the  diaphragm,  &c.,  as 
then  it  must  have  happened  some  time  after  death.” 

593.  The  cardiac  half  of  an  adult  stomach,  in  which  the  greater 
part  of  the  viscus  to  the  left  of  the  oesophagus  has  been 
similarly  destroyed. 

This  was  probably  the  stomach  of  the  man  with  the  fractured 
skull,  referred  to  in  the  note  in  the  introductory  observations  to 
the  present  Subseries ; and  in  the  second  of  the  following  cases 
preserved  in  the  posthumous  papers  of  Mr.  Hunter  : “ No.  18.  In 
the  winter,  1755,  I dissected  a girl  that  had  died  of  a fractured 
skull.  The  brain  was  universally  inflamed,  and  the  stomach  cor- 
roded quite  through,  at  the  great  arch,  just  as  we  often  see  in 
children. 

“ In  the  winter,  1756,  I dissected  a man  that  died  of  the  same 
injury,  and  his  stomach  was  in  the  same  way,  which  w'as  the  first 
time  I ever  saw  it  so  in  the  adult.” 

593  A.  A Human  stomach,  with  the  greater  part  of  the  left  ex- 
tremity destroyed,  and  in  other  places  both  mucous  and 
muscular  coats  dissolved,  the  peritoneal  membrane  at 
those  parts  preserving  its  transparency  without  showing 
the  least  trace  of  any  previous  inflammatory  action.  This 
lesion  is  presumed  to  be  the  effect  of  the  gastric  juice 
after  death ; but  the  preparation  has  no  history. — Pre- 
sented by  Sir  W.  Blizard,  F.R.S. 
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594.  A small  portion  of  the  Human  stomach,  exhibiting  the 
structure  supposed  to  secrete  the  gastric  juice. 

594  A.  The  pyloric  end  of  the  Human  stomach,  exhibiting  the 
orifices  of  numerous  small  follicles.  This  is  an  appear- 
ance not  commonly  seen  in  the  healthy  stomach. — Pre- 
pared in  1831. 


Series  III.  Structure  of  the  Intestines. 

1.  Intestines  of  Articulat a. 

595.  The  alimentary  canal  of  a Sea-mouse  [Aphrodita  aculeatuy 

Linn.).  The  intestine  is  dilated  at  its  commencement, 
and  grows  gradually  narrower  to  its  termination ; it  is 
rendered  peculiar  in  this  annelide  by  the  numerous  elon- 
gated lateral  caecums  which  communicate  with  it.  The 
dilated  blind  extremities  of  these  cavities  are  very  di- 
stinctly shown  in  the  preparation,  and  many  of  them 
contain  an  opake  coagulated  substance,  either  their  own 
secretion,  or  chyle  which  they  have  received  from  the 
alimentary  canal. 

595  A.  A Leech  [Hirudo  medicinalis,  Linn.),  with  the  dorsal 
parietes  of  the  body  removed,  to  expose  the  alimentary 
canal,  and  more  especially  the  intestinal  portion.  The 
latter  forms  a very  narrow  canal,  situated  between  the 
last  two  long  cells  of  the  stomach.  It  is  partially  laid 
open,  showing  its  internal  surface  to  be  transversely 
rugous : a white  bristle  is  inserted  at  the  anus,  denoting 
its  situation  above  the  terminal  sucker.  A black  bristle 
is  inserted  at  the  mouth. — Prepared  by  Mr.  Owen. 

595  B.  An  Earth-worm  [Lumbricus  terrestris,  Linn.),  laid  open 
longitudinally  along  the  dorsal  aspect,  to  expose  the  ali- 
mentarv  canal.  The  intestine  has  been  filled  with  red 

y * 

injection,  and  the  dorsal  artery  which  runs  along  it  may 
be  distinctly  seen. — Prepared  by  Mr.  Clift. 

596.  A specimen  of  Helophilas pendulus,  Mbigen,  Musca pen- 

dula,  Linn.,  with  the  ventral  parietes  of  the  thorax  and 
abdomen  removed,  to  expose  the  alimentary  canal.  The 
bifid  crop  or  food-reservoir,  with  the  long  filiform  tube 
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leading  to  it  from  the  mouth,  is  drawn  aside : the  rest  of 

the  alimentary  canal  is  preserved  in  silu. 

Among  the  anatomical  papers  of  Mr.  Hunter,  of  which  copies 
were  preserved  by  Mr.  Clift,  there  is  the  following  account  of  the 
digestive  organs  of  Dipterous  insects. 

“ Of  the  Fly-Tribe. 

“ LARGE  BLUE-BOTTLE  FLY. 

“ The  organs  of  circulation  and  respiration  are  similar  to  all  of 
the  flying  insect  kind.  The  organs  of  digestion  are  attended  with 
a crop.  They  may  be  said  to  live  on  fluids,  or  such  as  may  be 
raised  either  by  suction  or  capillary  attraction. 

“ The  oesophagus  when  got  to  the  neck,  or  through  the  head,  has 
a swell,  or  is  surrounded  by  a thickish  substance  probably  glan- 
dular. It  there  divides  into  two  canals.  One,  and  the  smallest, 
passes  across  the  neck  along  the  thorax,  and  when  got  into  the 
abdomen  it  dilates  into  a pretty  large  bag  of  a particular  shape, 
swelling  out  laterally,  having  the  long  axis  across  the  abdomen. 
The  other  canal  passes  down  behind  the  before- described,  and 
along  with  it  into  the  belly,  then  becomes  larger,  which  increase 
of  size  may  be  called  stomach ; and  then  again  becomes  smaller, 
forming  intestine,  which  is  soon  thrown  into  close  convolutions ; 
and  then  becomes  a more  straight  canal,  into  which  enters  the 
duct  which  I suppose  to  be  either  liver  or  pancreas. 

“ Where  it  commences  rectum  there  is  a valvular  structure,  and 
then  a swell  forming  a kind  of  reservoir  for  the  faeces,  in  which 
there  is  a particular  appearance  or  structure  : it  is  there  flat,  more 
firm  in  texture,  and  has  two  lateral  conical  bodies  on  each  side 
whose  bases  adhere  to  the  side  of  the  gut,  and  the  whole  body 
projects  into  the  cavity  of  the  gut  obliquely  downwards.  Into  the 
base  passes  a dark  vessel,  which  is  an  air-vessel.  We  may  suppose 
these  so  many  glands  opening  at  the  apex  into  the  gut*.  Then 
the  gut  becomes  small,  and  opens  into  the  anus  behind,  or  rather 
above  the  vagina. 

“The  bag  belonging  to  the  first-described  canal  is  to  be  con- 
sidered as  a craw  or  crop,  viz.  a reservoir  for  the  food  to  be  ready 
for  digestion  ; and  as  the  abdomen  contains  almost  every  internal 
part  of  the  animal,  it  is  obliged  to  be  situated  in  this  cavity  : but 
why  it  did  not  communicate  with  the  oesophagus  or  true  stomach 


* The  jmeparation  which  exhibits  this  structure  is  preserved  in  the 
series  of  “ Peculiarities  ” along  with  the  anal  glands  from  the  higher 
classes  of  animals. 
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lower  down,  I do  not  know.  That  it  is  a reservoir  for  food  1 proved 
by  experiment : 1 kept  some  of  these  flies  fasting  for  some  time  : 

I then  gave  them  milk,  which  they  drank  readily  ; and  when  I 
thonght  they  had  filled  their  bellies,  1 put  them  into  spirits  which 
assisted  in  coagulating  the  milk  wherever  it  might  be.  On  opening 
the  abdomen  I found  this  bag  full  of  curd  and  whey,  as  also  some’ 
in  the  stomach.  'J'hat  I might  be  still  more  certain  that  this  bag 
was  a reservoir  only,  and  that  it  had  no  other  business  in  digestion, 
and  that  therefore  food  would  be  taken  into  the  stomach  imme- 
diately, if  immediately  wanted, — 1 repeated  the  above  experiment, 
with  this  difference, — the  milk  was  now  coloured  with  cochineal ; 

I not  only  found  the  bag  full,  but  the  stomach  and  intestines ; so 
that  the  food,  when  wanted,  was  immediately  carried  into  the 
stomach. 

“ I kept  a fly  for  twelve  hours  without  food,  and  then  gave  it 
milk  and  killed  it,  and  found  no  milk  in  the  crop,  but  it  had  got 
through  almost  the  whole  tract  of  intestines  : here  the  animal  had 
immediate  occasion  for  food,  therefore  the  milk  did  not  go  into  the 
crop.  This  experiment  at  the  same  time  shows  that  (probably) 
every  part  of  the  intestine  digests,  for  the  stomach  makes  no  di- 
stinct bag.  Is  the  crop  only  a reservoir,  or  is  it  a preparer  of 
particular  food  as  in  other  animals  ? I should  suspect  it  is  only  a 
reservoir,  as  1 find  food  in  it  that  does  not  require  being  prepared, 
which  is  proved  by  the  same  food  being  found  equally  in  both  ; 
therefore  it  appears  that  when  there  is  more  food  than  what  is 
immediately  necessary,  then  it  is  thrown  into  the  crop  to  be  used 
in  future.” — Hunterian  MSS. 

597.  A Sumatran  species  of  Cicada,  with  the  ventral  parietes  of 
the  thorax  and  abdomen  removed,  to  expose  the  alimen- 
tary canal.  The  oesophagus  is  long  and  filiform : the 
stomach  is  an  elongated,  membranous,  and  sacculated 
cavity.  The  intestine  appears  to  be  continued  from  the 
stomach  close  to  the  cardia  or  termination  of  the  oeso- 
phagus, but  the  further  course  of  this  part  of  the  alimen- 
tary canal  is  much  obscured  in  the  specimen  by  the 
contorted  biliary  tubes.  The  intestine  is  dilated  at  its 
termination ; but  in  the  preceding  part  of  its  course  it  is 
very  slender;  the  whole  digestive  apparatus  being  in 
accordance  with  the  fluid  nature  of  this  insect’s  food*. 

* According  to  Ramdohr  and  Meckel  the  stomach  is  of  a much  more 
complex  structure  in  this  family  of  insects  than  would  appear  from  the 
above  specimen  : it  is  described  and  figured  by  these  anatomists  ; the  ^ 
one  in  Cercopis  spumaria,  the  other  in  Cicada plebeia,  as  a double  organ, 
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598.  A Dragon-fly  [jEsthna  gratidis,  Fabr.),  with  the  anterior 

parietes  of  the  body  removed,  to  expose  the  alimentary 
canal.  The  oesophagus  and  stomach  are  of  great  length ; 
the  biliary  vessels  at  the  commencement  of  the  intestine 
are  numerous  and  free : the  intestinal  canal  is  dilated  at 
its  commencement,  and  is  plicated  longitudinally  as  far 
as  the  rectum. 

599.  The  alimentary  canal  of  a Termite  Ant  {Termes  belUcosus). 

600.  A female  or  Queen  Termite,  with  the  ovaries  enlarged : 

the  anterior,  parietes  of  the  body  are  removed,  to  show 
the  alimentary  canal.  The  stomach  is  continued  into 
the  distended  abdomen,  where  it  becomes  considerably 
dilated,  and  is  bent  upon  itself.  The  biliary  tubes  enter 
at  a short  distance  from  the  anus ; the  intestinal  canal  is 
enlarged  at  its  commencement,  and  gradually  contracts 
to  its  termination. 

601.  The  digestive  organs  of  a Humble-bee  {Bombus  terrestris, 

Latr.).  The  oesophagus  is  long  and  slender,  and  ter- 
minates in  the  dilated  crop  or  honey-bag,  which  contains 
some  red  injection;  this  has  not  entered  the  true  stomach, 
owing  to  the  valvular  mode  of  its  connexion  with  the 
crop.  The  narrow  intestine  which  succeeds,  is  very  short 
in  this  specimen ; it  becomes  dilated  at  a short  distance 
from  its  termination. 

602.  A similar  preparation  from  an  older  individual,  in  which 

the  intestinal  canal  is  longer;  the  bile-vessels  are  very 
numerous,  short,  and  free. 

603.  A Humble-bee,  with  the  ventral  parie'tes  of  the  abdomen 

removed,  to  show  the  dilated  rectum  full  of  faecal  matter. 

604.  A Hive-bee  {Apis  mellijica),  similarly  prepared,  to  show 

the  intestinal  canal,  and  especially  the  dilated  rectum. 

605.  The  alimentary  canal  of  another  Bee,  prepared  to  show  the 

same  part  distended  with  faecal  matter. 

See  Mr.  Hunter’s  description  of  the  digestive  organs  of  the  Bee, 
appended  to  No.  477,  at  p.  130  of  this  Catalogue.  With  respect 
to  the  use  of  the  dilated  rectum  he  further  observes : “ In  a fine 
day,  they  become  very  lively  and  active,  going  abroad,  and  appear- 


the  second  stomach  being  very  long  and  filiform,  and  terminating  by 
its  pyloric  extremity  in  the  first  stomach,  from  which  it  was  originally 
continued. 
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ing  to  enjoy  it,  at  which  time  they  get  rid  of  their  excrement;  for 
I fancy  they  seldom  throw  out  their  excrement  when  in  the  hive. 
To  prove  this,  I confined  some  bees  in  a small  hive,  and  fed  them 
with  honey  for  some  days ; and  the  moment  I let  them  out,  they 
flew  and  threw  out  their  excrement  in  large  quantities  ; and  there- 
fore in  the  winter,  I presume,  they  retain  the  contents  of  their 
bowels  for  a considerable  time  : indeed,  when  we  consider  their 
confinement  in  the  winter,  and  that  they  have  no  place  to  deposit 
their  excrement,  we  can  hardly  account  for  the  whole  of  this  ope- 
ration in  them.  Their  excrement  is  of  a yellow  colour,  and  ac- 
cording to  their  confinement  it  is  found  higher  and  higher  up  in 
the  intestine,  almost  as  high  as  the  crop.” — John  Hunter,  Observa- 
tions on  Bees,  Philos.  Tt'ans.  1792,  Ixxxii.  p.  161. 

606.  A Cockchafer  {Melolontha  vulgaris,  Fabr.),  with  the  ante- 

rior parietes  of  the  body  removed,  to  exhibit  the  alimentary 
canal.  This  is  nearly  five  times  the  length  of  the  body, 
and  four-fifths  of  it  consist  of  the  stomach ; the  remaining 
fifth,  or  intestinal  canal,  is  dilated  at  its  commencement, 
and  gradually  contracts  to  the  rectum,  where  it  becomes 
again  dilated. 

607.  The  alimentary  canal  of  a Cockroach  [Blatta  orientalis, 

Linn.).  The  oesophagus  gradually  dilates  into  a large 
membranous  crop,  which  terminates  in  a small  gizzard, 
beyond  which  a third  small  stomach  is  continued,  having 
six  processes  or  blind  appendages  at  its  upper  end. 
Numerous  short  and  free  bile-vessels  mark  the  com- 
mencement of  the  intestinal  canal,  which  becomes  gra- 
dually smaller  to  the  rectum,  where  it  is  again  dilated. 

608.  x\  similar  preparation,  in  which  the  stomachs  have  been 

laid  open. 

609.  The  alimentary  canal  of  a larger  species  of  Cockroach, 

from  Sumatra.  The  crop  is  more  muscular,  the  gizzard 
larger,  and  the  blind  appendages  to  the  third  stomach 
proportionately  longer ; the  intestinal  canal  is  much  dis- 
tended in  the  preparation. 

6 10.  The  alimentary  canal  of  a large  female  Locust  {Acrida , 

Kirby).  The  different  parts  of  this  canal  correspond 
with  those  displayed  in  Nos.  474.  and  475.  of  the  pre-» 
ceding  series.  If  the  intestine  be  considered  as  com- 
mencing w'here  the  hepatic  ducts  terminate,  it  constitutes 
a very  small  proportion  of  the  whole  canal ; and  the 
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rectum  is  the  widest  portion.  The  long  horny  plates 
continued  beyond  the  anus  are  the  ovipositors. 

611.  The  alimentary  canal  of  a Mole-cricket  {Gry  Hot  alp  a vul- 

garis, I<ATR.).  The  structure  of  this  canal  bears  a general 
resemblance  to  the  preceding,  but  the  crop,  instead  of 
being  a gradual  dilatation  of  the  oesophagus,  is  appended 
to  the  side  of  that  tube  like  the  crop  of  a gallinaceous 
fowl,  and  a longer  canal  intervenes  between  it  and  the 
gizzard.  Two  large  and  laterally  disposed  caecal  appen- 
dages open,  as  in  locusts,  into  the  termination  of  the 
gizzard,  from  which  the  true  digestive  stomach  is  con- 
tinued ; this  part  is  narrow  at  its  commencement,  then 
becomes  dilated,  and  afterwards  gradually  contracts  to 
the  situation  where  the  biliary  organ  communicates  with 
the  alimentary  canal.  The  intestine  is  short,  dilated  at 
its  commencement,  and  becomes  narrower  to  the  rectum, 
where  it  is  again  dilated. 

The  two  processes  projecting  beyond  the  anus,  which 
have  been  conjectured  to  act  as  antennae  in  the  retrograde 
motions  of  the  animal,  are  preserved  in  this  specimen. 
The  black  colour  of  the  parts  was  derived  from  the  piece 
of  wood  to  which  they  were  originally  attached. 

612.  A Scorpion  [Buthus  Africanus,  Leach),  wdth  the  dorsal 

parietes  of  the  abdomen  and  tail  removed,  to  expose  the 
intestinal  canal.  This  is  of  a simple  structure,  and 
passes  down,  Muthout  forming  any  convolutions,  to  the 
space  between  the  last  two  joints  of  the  tail,  where  it 
terminates.  A bristle  is  inserted  at  the  anus. 

612  A.  A Hermit-crab  [Pagurus  punctulatus,  Oliv.),  laid  open 
on  the  ventral  aspect  to  expose  the  intestinal  canal.  Its 
structure  and  disposition  are  as  simple  as  in  the  preceding 
specimen ; the  canal  grows  gradually  narrower  to  its 
termination,  which  is  just  below  the  last  crustaceous 
appendage  of  the  tail. — Prepared  in  18.51. 

612  B.  A portion  of  the  intestine  of  the  Robber-crab  [Bir- 
gus  Latro,  Leach),  showing  the  delicate  transparent 
texture  of  its  coats,  and  the  minute  conical  processes 
which  everywhere  beset  its  inner  surface. — Prepared  in 
1831. 

613.  Two  species  of  Cirripeds  dissected,  to  show  their  alimen- 
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tary  canal:  the  upper  specimens  [Otion  Cuvieri,  Leach) 
are  parasitically  attached 'to  a fine  barnacle  [Coronula 
Diadema,  Lam.),  which  is  itself  parasitically  attached  to 
a portion  of  the  skin  of  a whale*. 

In  the  dissected  Otion  a black  bristle  is  inserted  at  the  mouth, 
which  is  provided  with  three  pairs  of  laterally  disposed  jaws  ; the 
stomach,  which  is  a dilated  cavity,  is  laid  open ; the  intestine  is 
continued  to  the  bottom  of  the  cartilaginous  envelope,  where  it 
winds  round  to  the  dorsal  aspect  of  the  animal,  along  which  aspect 
it  passes  to  the  base  of  the  posterior  tube,  where  its  termination 
is  indicated  by  a white  bristle. 

In  the  Coronula,  which  has  also  been  dissected,  the  commence- 
ment and  termination  of  the  alimentary  canal  are  similarly  indi- 
cated ; the  stomach  is  laid  open,  and  portions  of  bristle  mark  the 
course  of  the  intestinal  canal. 

In  this  preparation  may  also  be  observed  an  interesting  change 
which  has  taken  place  in  the  portion  of  whale’s  skin  beneath  the 
parasite  : the  cuticular  papillae  have  been  resolved  into  long  white 
filamentary  processes,  resembling  thick-set  bristles,  of  which  pro- 
cesses agglutinated  together  the  dense  and  smooth  cuticular  cover- 
ing of  the  whale  appears  to  be  composed. 

2.  Intestines  of  Mollusca. 

614.  A pedunculated  Ascidian  [Boltenia  reniformis,  MacLeay) 
dissected,  to  show  its  alimentary  canal. 

The  coriaceous  envelope  or  shell  on  the  right  side,  and  the  cor- 
responding portions  of  the  muscular  mantle  and  branchial  sac  have 
been  removed,  but  the  two  orifices  of  the  shell,  branchial  and  anal, 
have  been  left  entire.  Into  the  former  of  these  orifices  a black 
bristle  has  been  inserted,  which  after  traversing  the  branchial  sac 


* There  is  no  record  as  to  the  way  in  which  Mr.  Hunter  became  pos- 
sessed of  this  remarkable  specimen  ; but  there  is  abundance  of  evidence 
in  the  collection  that  he  purchased  largely  at  the  sale  of  Mr.  Ellis’s 
specimens  ; and  in  the  “ Account  of  several  rare  species  of  Barnacles,” 
given  by  that  excellent  observer  of  nature  in  the  50th  vol.  of  Phil. 
Trans,  p.  845,  there  is  a figure  of  a similar  specimen  with  the  following 
description  : “ This  extraordinary  animal  (The  Naked  fleshy  Barnacle 
with  Ears),  of  which  there  were  seven  together,  was  found  sticking  to 
the  Whale-Barnacle  by  Mr.  Smith  of  Stavenger  in  Norway,  who  cut 
both  kinds  together  off  a whale’s  lip,  that  was  thrown  upon  that  coast 
last  year,  1757,  and  immediately  immersed  them  in  spirits  of  wine  ; by 
which  means  we  have  been  able  more  exactly  to  describe  them.” — 
Idem,  p.  849. 
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enters  by  its  opposite  extremity  the  mouth,  or  commencement  of 
the  alimentary  canal.  The  pharynx  after  a course  of  half  an  inch 
dilates  into  the  stomach,  to  the  sides  of  which  the  lobes  of  the 
granulated  liver  are  attached  ; from  the  stomach  the  intestine  is 
continued  to  the  part  of  the  body  opposite  the  attachment  of  the 
pedicle,  where  it  suddenly  returns  upon  itself,  and  terminates  in  an 
anus  with  a scolloped  margin  directed  towards  the  anal  aperture. 
A white  bristle  denotes  the  passage  of  the  excrement. 

In  this  preparation  the  right  ovary,  which  was  lodged  in  the 
loop  of  intestine,  has  been  removed ; the  left  ovary  may  be  seen 
attached  to  the  mantle  on  the  opposite  side.  Two  of  the  fringed 
tentacula  which  guard  the  entrance  to  the  branchial  sac  are  pre- 
served, and  the  plicated  disposition  and  reticulate  structure  of  the 
respiratory  organ  may  be  seen  ; but  as  every  particle  of  food  must 
necessarily  traverse  this  branchial  sac  before  it  reaches  the  mouth, 
it  may  also  be  regarded  as  forming  a part  of  the  alimentary  canal. 

614  A.  A portion  of  a sessile  Ascidian  {Cynthia  tuber culata, 
nobis),  showing  the  alimentary  canal ; the  whole  of  the 
outer  envelope  and  the  branchial  sac  being  removed. 

A black  bristle  is  passed  through  the  pharynx  into  the  stomach, 
which  is  laid  open  ; the  intestine  returns  upon  itself,  forming  a 
loop,  which  embraces  the  liver  and  right  ovary  ; it  is  then  directed 
towards  the  anal  aperture  of  the  mantle,  at  the  base  of  which  it 
terminates.  Many  glandular  or  fatty  appendages  may  be  observed 
upon  the  outer  tunic  of  the  intestine. 

The  left  ovary,  adhering  to  the  muscular  tunic  or  mantle,  is 
turned  aside  from  the  other  viscera. — Prepared  in  1831. 

615.  A sessile  Ascidian  [Phallusia  nigra,  Savigny)  ; with  the 

right  side  of  the  cartilaginous  outer  envelope,  the  cor- 
responding parts  of  the  muscular  mantle,  and  the  greater 
part  of  the  branchial  sac  removed,  to  show'  the  alimen- 
tary canal. 

A small  white  bristle  is  passed  into  the  commencement  of  the 
branchial  sac  throiigh  the  branchial  aperture  of  the  outer  envelope 
and  mantle  ; a black  bristle  is  inserted  into  the  pharynx ; and  a 
larger  white  bristle  extends  from  the  rectum  through  the  anal 
apertures  of  the  mantle  and  outer  envelope  ; the  sigmoid  course  of 
the  intestine  may  be  distinctly  traced.  The  granular  body  in  the 
hollow  of  the  first  curve  is  the  ovary. 

616.  A group  of  sessile  Ascidians  {Ascidia  intestinalis,  Linn.) 

attached  to  a portion  of  bivalve  shell. 

In  the  larger  specimen  the  membranaceous  envelope  has  been 
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removed  on  the  left  side,  together  with  the  corresponding  por- 
tions of  the  muscular  mantle  and  branchial  sac,  to  show  the  course 
of  the  intestine.  A black  bristle  is  passed  into  the  latter  through 
the  branchial-  aperture ; and  a brown  bristle  is  continued  from  the 
anus  through  the  corresponding  apertures  in  the  muscular  tunic 
and  outer  envelope. 

It  is  necessary  to  observe,  that  both  in  this  and  the  preceding 
preparation  the  mantle  is  unnaturally  separated  from  its  points  of 
attachment  to  the  outer  envelope,  viz.  the  margins  of  the  two  aper- 
tures above  mentioned. 

61 7.  The  animal  or  soft  parts  of  a Solen  or  Razor-shell  [Solen 

siliqua,  Linn.),  prepared,  to  show  the  alimentary  canal. 

The  lobes  of  the  mantle  are  separated  and  are  divided  where 
they  inclosed  the  gills,  as  far  as  the  anal  and  respiratory  tubes. 
A short  bristle  is  inserted  at  the  mouth,  which  is  anterior  to  the 
base  of  the  foot ; the  two  labial  tentacles  and  the  gills  of  the  left 
side  are  preserved,  those  of  the  opposite  side  are  removed ; and  a 
part  of  the  foot  is  dissected  away,  to  show  the  stomach,  the  liver, 
and  the  convolutions  of  the  intestinal  canal,  which,  having  pene- 
trated a little  way  into  the  foot,  returns  and  passes  straight  down 
behind  the  posterior  adductor  muscle,  projecting  freely  towards  the 
anal  tube  of  the  mantle.  A long  bristle  is  inserted  at  the  anus, 
and  thicker  bristles  into  the  anal  and  branchial  tubes. 

618.  The  soft  parts  of  a large  species  of  Coekle  {Cardium  echi- 

natum}  Linn.). 

It  has  been  prepared  in  the  same  manner  as  the  preceding  spe- 
cimen, to  show  the  convolutions  of  the  alimentary  canal,  which 
penetrates  further  into  the  substance  of  the  foot  than  it  does  in  the 
Solen.  The  branchial  tube  is  laid  open ; but  the  anal  tube  is  left 
entire,  and  the  valve  is  preserved  which  intervenes  between  the 
■anus  and  the  branchial  canal. 

619.  The  soft  parts  of  a smaller  specimen  of  the  same  species 

of  Cockle,  with  bristles  inserted  at  the  oral  and  anal 

apertures. 

620.  A longitudinal  section  of  the  soft  parts  of  a Clam  {Tri- 

dacna  Gig  as,  Lam.). 

The  windings  of  the  alimentary  canal  through  the  substance  of 
the  liver  and  ovary  are  indicated  by  a fine  bristle.  In  the  cavity 
of  the  stomach  may  be  observed  the  large  apertures  by  which  the 
bile  enters. 

621.  The  corresponding  section  of  the  preceding  specimen,  simi- 
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larly  prepared.  A thick  bristle  is  inserted  at  the  anal 
tube  of  the  mantle. 

622.  The  soft  parts  of  a freshwater  Muscle  {Anodon  cygneus, 

Sowerby). 

The  mantle  has  been  removed,  together  with  the  gills  and  labial 
tentacles  of  the  right  side,  and  a portion  of  the  foot  dissected 
away,  to  expose  the  alimentary  canal,  the  course  of  which  is  indi- 
cated by  bristles.  The  stomach  has  been  laid  open,  to  show  the 
vascularity  of  its  inner  surface,  the  parts  being  minutely  injected. 

623.  The  soft  parts  of  a Scallop  {Pecten  maximus,  Linn.),  from 

which  the  left  lobe  of  the  mantle  and  the  corresponding 
gills  and  labial  tentacles  have  been  removed,  to  show  the 
alimentary  canal. 

The  stomach  is  laid  open,  exposing  the  apertures  b)'  which  the 
bile  enters ; the  intestine  is  then  traced  through  the  projecting 
mass  of  ova  to  the  apex  of  that  part,  where  it  suddenly  returns 
upon  itself ; then  winding  round  the  great  adductor  muscle,  it 
terminates  opposite  the  posterior  extremities  of  the  branchiae.  A 
bristle  is  inserted  at  the  anus. 

624.  A Chiton  [Chiton  squamosus,  Lam.),  with  the  foot  or  ventral 

parietes  of  the  body  removed,  to  expose  the  stomaeh  and 
the  convolutions  of  the  alimentary  canal.  Bristles  are 
inserted  at  the  mouth  and  anus. 

625.  An  Aplysia  [Aplysia  alba,  Cuv.),  in  which  the  mantle  has 

been  laid  open  on  the  left  side,  and  the  peritoneal  mem- 
brane dissected  away,  to  show  the  intestinal  canal  winding 
among  the  lobes  of  the  liver. 

The  tunics  of  the  intestine  being  thin  and  transparent,  permit 
the  contents  of  the  canal  to  be  distinctly  seen ; these  consist  of 
particles  of  sand  with  comminuted  fragments  of  zoophytes  and 
shells.  Bristles  are  inserted  at  the  mouth  and  anus  : the  latter 
orifice  is  situated  in  the  branchial  cavity,  below  the  gills. 

626.  The  intestinal  canal  of  a larger  species  of  Aplysia,  distended 

with  similar  particles  of  earthy  matter. 

This  preparation  affords  a striking  example  of  the  powers  of 
living  organized  matter,  and  cannot  be  contemplated  without  sur- 
prise, when  we  consider  the  force  that  must  be  exerted  to  propel 
a column  of  such  heavy  and  rude  materials  along  a tortuous  canal 
provided  with  parietes  apparently  so  inadequate  to  sustain  the  ne- 
cessary pressure. 
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626  A.  A portion  of  the  intestinal  canal  of  the  Pearly  Nautilus 
{Naut.  Pompilius,  Linn.).  The  parietes  are  more  mus- 
cular than  in  the  Aplysia;  the  fold  of  the  intestine  is 
connected  by  a process  of  peritoneum  analogous  to  a me- 
sentery, in  which  the  artery  is  shown,  injected  with  mer- 
cury.— Prepared  in  1831. 

627.  The  alimentary  canal  of  the  Cuttle-fish  {Sepia  officinalis, 

Linn.). 

The  oesophagus  is  by  far  the  longest  portion,  and  is  continued 
into  the  stomach  without  undergoing,  as  in  the  Nautilus  and  Oc- 
topus, any  previous  dilatation.  The  stomach  is  less  muscular,  and 
the  laminated  spiral  cavity  is  shorter  than  in  the  latter  genus  or  in 
the  Calamary.  The  intestine,  after  forming  a slight  fold,  is  con- 
tinued forwards  towards  the  base  of  the  funnel,  and  there  termi- 
nates. A portion  of  the  excretory  tube  of  the  ink-bag  is  preserved 
in  this  preparation ; it  runs  parallel  with  the  intestine,  and  termi- 
nates near  the  anus  : a bristle  is  passed  through  it. 

3.  Intestines  of  Fishes. 

628.  The  viscera  of  the  Electric  Eel  {Gymnotus  electricus,  Linn.) 

prepared,  to  show  principally  the  disposition  and  termi- 
nation of  the  intestinal  canal. 

The  duodenum  commences  about  the  middle  of  the  stomach,  on 
the  right  side,  but  is  concealed  in  the  preparation  by  the  numerous 
csecal  appendages  which  communicate  with  it : the  rest  of  the  in- 
testinal canal  first  descends  to  the  lower  end  of  the  stomach  ; then 
passing  to  the  left  side  ascends  as  high  as  the  cesophagus,  and 
winds  backwards  and  downwards  so  as  to  encircle  the  stomach  ; 
lastly,  advancing  forwards,  it  again  ascends  on  the  ventral  aspect 
of  the  abdomen  as  in  the  cephalopods,  and  terminates  anterior  to 
the  heart.  A thick  black  bristle  is  inserted  into  the  rectum,  and 
a small  white  one  into  the  elongated  urinary  bladder. 

628  A.  A Flying-fish  {Exoc(stus  volitans,  Linn.),  with  the  ven- 
tral parietes  of  the  abdomen  removed,  to  show  the  intes- 
tinal canal. 

This  is  unprovided  with  caecal  appendages,  and  passes  straight 
to  the  anus,  which  is  situated  about  the  middle  of  the  body  ; af- 
fording an  example  of  the  simplest  form  of  intestine  known  in  this 
class  of  animals.  The  rectum  is  laid  open,  showing  the  valve 
which  separates  it  from  the  rest  of  the  alimentary  canal. — Prepared 
in  1831. 
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629.  The  alimentary  canal  of  a Mullet  {Mugil  Capito,  Cuv.). 

The  stomach  is  laid  open,  showing  its  complex  structure 
as  described  at  No.  502. 

'I'he  intestine,  after  communicating  at  its  commencement  with 
the  csecal  appendages,  is  convoluted  in  a peculiarly  regular  and 
concentric  manner,  forming  a mass  of  a triangular  form,  adapted 
to  the  shape  of  the  abdominal  cavity,  and  affording  an  example  of 
proportionately  the  longest,  and,  in  its  disposition,  the  most  com- 
plex intestinal  canal  of  any  of  the  class. 

630.  A portion  of  the  intestine  of  the  Zebra  Eel  {Murcena  Zebra, 

Shaw),  showing  the  structure  of  the  inner  surface.  The 
lining  membrane  is  produced  into  folds  intercepting 
irregular  oblong  spaces,  which  are  again  decussated  by 
smaller  folds. 

631.  A portion  of  the  intestine  of  a Wolf-fish  {Anarrhicas  Lupus, 

Linn.).  The  lining  membrane  is  here  produced  into 
puckered  folds  obliquely  disposed,  which  are  decussated 
by  smaller  irregular  folds. 

632.  The  Father-lasher  [Cottus  Scorpio,  Linn.),  with  part  of  the 

abdomen  laid  open,  to  show  the  rectum,  and  the  valve 
w'hich  separates  it  from  the  rest  of  the  intestinal  canal. 
A portion  of  quill  is  passed  through  the  valvular  part. 

633.  A portion  of  the  intestine,  injected,  of  a Cod  [Gadits  Mor- 

rhua,  Linn.),  showdng  its  smooth  internal  surface,  and 
the  valve  at  the  commencement  of  the  rectum. 

634.  A similar  portion  of  the  intestine  of  a Turbot  {Rhombus 

maximus,  Cuv.),  in  which  the  rectum  is  much  dilated, 
and  is  separated  by  a considerable  valve  from  the  small 
intestine.  The  lining  membrane  in  the  latter  part  of  the 
intestinal  canal  is  produced  into  small  wavy  folds  ob- 
liquely disposed : in  the  rectum  it  forms  large  puckered 
scale-like  processes. 

635.  A similar  portion  of  the  intestinal  canal  of  the  Salmon. 

The  rugae  of  the  small  intestine  are  numerous,  corrugated, 
and  obliquely  disposed ; but  become  fewer,  larger,  and 
less  oblique  as  they  approach  the  rectum : this  intestine 
commences  with  a large  transverse  fold  or  valve,  which 
is  succeeded  by  several  others  that  are  less  produced, 
giving  to  the  intestine  an  appearance  analogous  to  that 
which  is  shown  in  the  subsequent  preparations  from  the 
Cartilaginous  Fishes. 
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636.  A transverse  section  of  the  intestinal  canal  of  a Sturgeon 

{Acipenser  Sturio,  Linn.).  This  section  has  been  taken 
from  the  intestine  near  its  commencement,  and  shows  the 
great  thickness  of  the  muscular  and  internal  tunics  of  the 
canal,  and  the  complicated  glandular  structure  of  the  latter. 

637.  A similar  section,  in  which  the  peritoneal  coat  has  been 

removed  from  one  side  to  show  the  partial  distribution 
of  the  longitudinal  fibres,  and  the  great  preponderance  of 
the  circular  stratum. 

638.  A transverse  section  of  the  intestine  of  a Sturgeon,  laid 

open,  to  show  the  character  of  the  inner  surface,  which 
is  reticulate  or  honeycombed ; the  larger  meshes  inclu- 
ding irregular  spaces,  which  are  again  subdivided  into 
smaller  cells. 

639.  A similar  section,  from  which  the  peritoneal  coat  has  been 

removed  to  show  the  disposition  of  the  muscular  coat ; a 
part  of  which  has  also  been  removed,  to  show  the  thick- 
ness of  the  reticulate  and  glandular  coat. 

640.  A longitudinal  section  of  the  same  intestine  from  a lower 

part  of  the  canal,  w'here  the  meshes  of  the  mucous  lining, 
and  the  spaces  they  intercept,  become  smaller. 

641.  A portion  of  the  same  intestine,  showing  the  commence- 

ment of  the  spiral  valve. 

642.  A transverse  section  of  the  same  intestine,  showing  the 

extent  to  which  the  spiral  valve  projects  into  the  canal. 

643.  A larger  portion  of  the  same  intestine,  from  which  a portion 

of  the  pai’ietes  has  been  removed  in  the  course  of  the 
valve,  showing  the  distance  of  its  turns,  and  the  smooth- 
ness of  the  mucous  membrane  covering  the  columella  of 
the  spire. 

ITiis  and  the  preceding  preparations  from  the  Sturgeon  have 
been  injected  with  size  and  vermilion. 

644.  The  last  portion  of  the  intestinal  canal  of  a Sturgeon : it 

has  been  laid  open  longitudinally,  to  show  the  termina- 
tion of  the  spiral  valve,  and  the  smooth  inner  surface  of 
the  intestine  beyond  it,  or  rectum.  A bristle  indicates 
the  spiral  course  wdiich  the  alimentary  substances  must 
take  in  the  valvular  part  of  the  gut ; and  a quill  is  in- 
serted at  the  passage  of  the  ureters  into  the  cloaca. 

645.  The  pyloric  end  of  the  stomach  and  a portion  of  the 
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intestine  of  a Kay  {Raia  Batis,  Linn.),  sho\A'ing  the 
commencement  of  the  spiral  valve,  which  is  of  consider- 
able breadth,  corresponding  to  the  width  of  the  alimentary 
canal,  but  with  the  turns  distant  from  each  other,  and 
more  longitudinally  disposed : the  mucous  membrane 
which  constitutes  the  valve  is  coarsely  villous. 

646.  A portion  of  the  same  intestine,  showing  the  termination 

of  the  spiral  valve,  in  which  the  mucous  membrane  may 
be  observed  to  become  gradually  less  villous  as  it  ap- 
proaches the  rectum,  where  it  becomes  quite  smooth.  A 
bristle  is  inserted  into  the  duct  of  the  anal  bag. 

Both  these  preparations  have  been  injected  with  size 
and  vermilion,  showing  the  arteries  ramifying  beautifully 
upon  the  valve. 

646  A.  The  large  intestine  of  a young  Skate  {Raia),  minutely 
injected,  and  laid  open  to  show  the  spiral  valve.  This 
describes  seven  circumvolutions,  with  interspaces  de- 
creasing as  they  approach  the  termination  of  the  gut. — 
Mus.  Sir  Astley  Cooper,  Bart.,  F.R.S. 

647.  A portion  of  the  intestinal  canal  of  a Dog-fish  {Spinax 

Acanthias,  Cuv.).  It  has  been  inverted,  to  show  the 
spiral  valve,  and  the  delicate  reticulation  of  the  mucous 
membrane. 

648.  A portion  of  the  intestinal  spiral  valve  of  the  same  species 

of  Dog-fish,  to  show  the  puckering  of  the  valve  at  its 
free  margin,  which  contains  an  elastic  substance  for  the 
purpose  of  retaining  the  valve  on  the  stretch,  and  re- 
storing it  to  its  original  position  when  it  may  have  yielded 
to  the  pressure  of  the  alimentary  substances. 

649.  A similar  preparation,  in  which  the  elastic  margin  of  the 

valve  has  been  forcibly  stretched. 

Both  preparations  have  been  minutely  injected,  to 
show  the  vascularity  of  the  mucous  membrane. 

650.  A small  portion  of  the  intestinal  spiral  valve,  injected,  of 

the  Monk-fish  [Squatina  Angelas,  Dumeril),  showing 
the  puckering  of  the  free  margin  on  the  elastic  ligament 
which  forms  the  columella  of  the  spire.  The  mucous 
membrane  in  this  species  is  smooth. 

651.  The  pyloric  end  of  the  stomach,  and  a portion  of  the 

intestine,  including  the  commencement  of  the  spiral 
valve,  of  a large  Shark  {Galeus  communis,  Cuv.).  A 
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thick  bristle  is  passed  through  the  pylorus,  and  a smaller 
one  through  the  biliary  duct  which  opens  into  the  short 
tract  of  intestine  which  intervenes  ^between  the  pylorus 
and  the  commencement  of  the  valve.  The  intestine  has 
been  laid  open  by  a longitudinal  section,  showing  the 
close  turns  of  the  spire. 

652.  A single  turn  of  the  spiral  valve  from  the  same  intestine, 

showing  how  completely  it  opposes  any  direct  passage  of 
the  food,  from  the  extent  to  which  it  is  produced  into 
the  cavity  of  the  intestine.  The  mucous  membrane  on 
both  sides  of  the  valve  is  coarsely  villous. 

652  A.  A longitudinal  section  of  the  intestine  of  a Fox-shark 
{Alopias  Vulpes,  Cuv.),  showing  the  full  extent  of  the 
spiral  valve.  The  duodenum  suddenly  dilates,  and  ter- 
minates at  a distance  of  two  inches  from  the  pylorus  in 
the  valvular  part  of  the  intestine  ; the  rectum  is  as  short 
as  the  duodenum,  and  the  entire  canal  is  scarcely  a foot 
in  length ; whilst  the  animal  from  which  it  was  taken 
measured  longitudinally  upwards  of  six  feet. 

The  disproportionate  shortness  of  the  intestine  is  compensated 
by  the  valve  in  the  interior,  which  retards  the  passage  of  the  food, 
and  affords  the  adequate  extent  of  surface  for  chylification  and 
absorption.  The  number  of  turns  of  the  valve  in  this  preparation 
is  thirty-four  ; after  the  twenty-fourth  the  valve  becomes  gradually 
less  produced  until  it  terminates.  The  mucous  membrane  is  mi- 
nutely honeycombed.  The  coats  of  the  intestine  on  one  side  of 
this  section  appear  to  be  thickened  by  a layer  of  fine  spongy,  and 
probably  glandular  substance,  lying  immediately  beneath  the  peri- 
toneal coat. — Prepared  by  Mr.  Clift. 

652  B.  A portion  of  the  intestine  of  the  Basking  Shark  [Selache 
maxima,  Cuv.),  showing  the  termination  of  the  spiral 
valve,  which  gradually  diminishes  in  extent  as  it  makes 
the  last  three  or  four  gyrations.  The  free  margin  of  the 
valve  may  be  observed  to  be  drawn  into  festoons,  by  the 
elastic  substance  interposed  at  that  part  between  the 
layers  of  the  mucous  membrane.  On  the  opposite  side 
of  the  preparation  may  be  observed  the  great  thickness 
of  that  membrane. — Prepared  by  Mr.  Clift. 

4.  Intestines  of  Reptiles. 

653.  A specimen  of  Cecilia  lumbricoides,  Daudin,  with  the 
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ventral  parietes  of  the  abdomen  removed,  to  show  the 
intestinal  canal.  This  is  continued  in  a slightly  convo- 
luted manner  to  near  the  extremity  of  the  body  ; the  last 
portion  of  it  contains  a quantity  of  earthy  matter. 

654.  The  viscera  of  the  Kattewagoe,  or  Hellbender  of  the  United 

States  [Menopoma  gigantea,  Harlan),  showing  the 
outward  form  and  disposition  of  the  alimentary  canal. 
The  small  intestine  passes  to  the  right  side,  and  is 
variously  convoluted  before  terminating  in  the  great 
intestine : this  commences  by  a sudden  dilatation,  and 
continues  of  the  same  diameter,  but  without  forming  a 
caecum,  straight  to  the  anus. 

655.  A Lizard  {Lacerta  agilis,  Linn.),  with  the  anterior  parietes 

of  the  abdomen  removed,  to  show  the  intestinal  canal. 
The  stomach,  which  is  of  an  elongated  form  and  very 
muscular,  occupies  the  left  side  of  the  abdomen: — a bristle 
is  placed  between  it  and  the  spleen.  The  intestine, 
which  is  very  wide  at  the  beginning,  passes  to  the  right 
side,  where  it  performs  a few  convolutions,  and  gradually 
diminishes  in  diameter,  till  it  terminates  in  the  commence- 
ment of  a dilated  colon.  This  intestine  is  slightly  bent 
upon  itself  before  it  reaches  the  anus.  The  mesentery 
in  this  tribe  of  animals  may  be  observed  to  be  very 
simple  ; the  intestine  carries  it  forward  immediately  be- 
yond the  pylorus,  and  runs  along  its  right  edge  till  it 
becomes  colon  or  rectum. 

656.  A portion  of  the  intestine  of  the  Sharp-nosed  Crocodile 

{Crocodilus  acutus,  Cuv.).  This  has  been  taken  from 
near  the  commencement  of  the  intestinal  canal,  and 
shows  the  delicate  reticulation  of  the  lining  membrane, 
and  the  zigzag  disposition  of  the  principal  rugae.  The 
arteries  have  been  filled  with  fine  red  injection. 

657.  A portion  of  the  same  intestine,  taken  from  a lower  part 

of  the  canal,  where  the  zigzag  rugae  become  more  strongly 
marked.  The  veins  have  been  filled  with  fine  yellow 
injection. 

658.  A portion  of  the  same  intestine,  from  a contracted  part  of 

the  canal,  inverted,  to  show  a similar  disposition  of  the 
rugae. 

659.  The  pyloric  end  of  the  stomach,  and  beginning  of  the 

duodenum,  of  the  East  Indian  Tortoise  {Testudo  Indica, 
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Vosmaer).  The  parts  have  been  injected  and  inverted, 
to  show  the  vascularity  of  the  inner  membrane  and  its 
reticular  disposition  in  the  intestine. 

660.  A portion  of  the  intestine  of  a Tortoise  (Testudo , 

Linn.),  in  which  the  lining  membrane  is  disposed  in 
small  and  numerous  longitudinal  rugae. 

661.  A portion  of  the  intestine  of  another  species  of  Tortoise,  in 

which  the  rugae  are  also  longitudinally  disposed,  but  are 
fewer  and  smaller. 

662.  A portion  of  the  duodenum  of  the  Hawk’s-bill  Turtle 

{Chelone  imbricata,  Brongn.),  showing  the  reticulation 
of  the  inner  membrane  of  that  intestine,  and  the  wavy  or 
slightly  zigzag  disposition  of  the  principal  rugae. 

663.  A portion  of  the  great  intestine  or  colon  of  the  same 

animal,  inverted,  to  show  the  principal  rugae,  now  become 
more  produced,  and  having  a longitudinal  disposition. 

664.  A similar  specimen,  from  a lower  part  of  the  canal,  where 

the  longitudinal  rugae  have  become  smaller. 

665.  A small  portion  of  the  intestine  of  the  Green  Turtle  [Che- 

lone  Mydas,  Brongn.),  in  which  the  inner  membrane 
has  been  successfully  injected,  and  the  zigzag  disposition 
of  the  rugae  is  well  marked. 

666.  A transverse  section  of  the  intestine  of  a Turtle  in  a state 

of  contraction,  during  which  the  canal  becomes  almost 
obliterated. 

667.  A similar  section  of  the  same  intestine,  laid  open,  to  show 

the  appearance  of  the  internal  membrane  in  this  state ; 
the  peritoneum  and  a portion  of  the  thin  outer  layer  of 
muscular  fibres  have  been  removed. 

668.  A longitudinal  section  of  the  same  intestine,  in  which  a 

small  portion  of  the  outer  longitudinal  layer  of  muscular 
fibres  has  been  removed,  to  show  the  great  thickness  of 
the  internal  circular  stratum. 

669.  A portion  of  the  small  and  great  intestine,  injected,  of  a 

Frog  .(/2«wa  temporaria,  Linn.),  showing  the  peculiar 
reflected  course  of  the  former,  and  its  oblique  termination 
in  the  latter,  which  is  suddenly  dilated. 

670.  The  large  intestine  of  a Crocodile  [Crocodilus  acutus,Q\5\.). 

From  the  oblique  manner  in  which  the  ileum  enters  the 
colon,  a projection  of  the  latter  intestine  is  seen,  like  a 


206- 


rudimentary  caecum,  on  one  side  of  the  ileo-colic  valve. 
The  relative  thickness  of  the  two  layers  of  the  muscular 
tunic  is  very  distinctly  shown  in  the  two  portions  of  the 
intestinal  canal,  and  the  circular  fibres  are  plainly  seen 
to  enter  into  the  composition  of  the  ileo-colic  valve ; they 
are  also  observed  to  become  largely  developed  around 
the  valvular  termination  of  the  rectum  in  the  uro-genital 
cavity.  The  lining  membrane  of  the  ileum  is  thrown 
into  longitudinal  folds;  in  the  large  intestine  it  is  minutely 
reticulate,  and  thrown  into  irregular  rugae. 

G71.  A portion  of  the  intestinal  canal  of  the  common  Tortoise 
[Testudo  g7'(£ca,  Linn.),  showing  a small  caecum  at  the 
commencement  of  the  great  intestine ; the  latter  has 
been  laid  open,  so  that  the  form  of  the  orifice  by  which 
the  ileum  communicates  with  it  may  be  seen.  The 
margins  of  this  orifice  are  puckered  up  into  folds,  two  of 
which  are  continued  into  the  colon,  leaving  between 
them  a canal  or  groove,  which  runs  for  a short  distance 
along  the  curve  of  the  colon. 

67 1 A.  The  corresponding  portion  of  the  intestinal  canal  of  a 
Serpent  {Python  Tigris,  Daudin),  showing  the  elongated 
pointed  caecum,  the  orifice  by  which  the  caecum  commu- 
nicates with  the  ileum,  and  the  plaited  valvular  production 
at  the  lower  part  of  that  orifice.^ — Prepared  in  1830. 

671  n.  The  corresponding  portion  of  the  intestinal  canal  of  the 
Iguana  {Iguana  tuberculata,  Cuv.),  showing  the  form 
and  singular  structure  of  the  caecum. 

The  ileum  terminates  in  a slit-like  aperture,  situated  at  the 
extremity  of  a ridge  which  projects  for  some  distance  into  the 
caecum,  into  which  a bristle  has  been  passed  from  the  small  intes- 
tine. The  caecum  is  continued  downwards  for  some  way,  and 
terminates  in  a spiral  passage,  which  rapidly  diminishes  in  diameter, 
and  opens  into  the  colon  by  a rounded  puckered  orifice,  at  the 
extremity  of  a conical  valvular  prominence.  Below  this  prominence 
are  seen  some  valvular  folds  of  the  mucous  membrane,  projecting 
considerably  into  the  colon  from  its  concave  side,  and  appearing 
like  a series  of  shelves,  decreasing  in  breadth  as  they  descend. 
The  coats  of  the  intestine  may  be  observed  to  make  smaller  inden- 
tations from  the  convex  side  of  the  intestine,  opposite  the  intervals 
of  the  larger  septa,  and  would,  if  further  produced,  occasion  an 
alternate  series  of  incomplete  valvular  conniventes,  similar  to  those 
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presented  in  the  great  Intestine  of  the  Ostrich  at  No.  689,  &c. 
Below  these  valves  the  colon  diminishes  in  diameter,  and  makes  a 
sudden  turn  upon  itself  before  becoming  rectum. 

I'he  caecum  is  here  seen  to  be  not  a mere  caput  coll,  but  to  form 
a distinct  element  of  the  alimentary  canal ; having  two  orifices, 
one  for  the  ingress,  the  other  for  the  outlet  of  the  alimentary 
matters,  analogous  to  the  cardia  and  pylorus  of  the  stomach,  and 
having  its  j)arietes  distinctly  more  muscular  than  either  of  the 
intestines  with  which  it  communicates. — Prepared  in  1830. 

5.  Intestines  of  Birds. 

672.  A portion  of  the  small  intestine,  minutely  injected,  of  a 

Duck  {Anas  Bosehas,  Linn.),  showing  the  small  flattened 
diagonally-arranged  villi. 

673.  A portion  of  the  duodenum  of  a Goose  {Anser  palustris, 

Brisson),  similarly  prepared,  and  showing  the  delicate 
elongated  and  irregularly  arranged  villi. 

674.  A portion  of  the  small  intestine  of  a Swan  {Cygnus  Olor, 

Brisson),  similarly  prepared,  and  showing  coarser  lami- 
nated villi. 

675.  A portion  of  the  intestine,  injected  and  inverted,  of  a Pelican 

{Pelecanus  Onocrotalus,  Linn.),  showing  the  minute  fili- 
form villi,  like  fine  down. 

676.  A smaller  portion  of  intestine,  uninjected,  of  a Pelican, 

showing  the  inner  surface,  covered  with  similarly  delicate, 
but  more  elongated  villi. 

677*  A portion  of  the  small  intestine,  injected  and  inverted,  of 
an  Ostrich  ? exhibiting  the  inner  surface  beset  with 
elongated,  but  coarser  villi  than  in  the  Pelican. 

678.  A portion  of  the  small  intestine  of  an  Ostrich  (Struthio 

Canielus,  Linn.),  similarly  prepared,  and  showing  the 
villi  of  a flattened  angular  form,  and  arranged  in  regular 
transverse  lines. 

679.  A similar  preparation,  beautifully  injected,  to  show  the 

vascularity  of  the  villous  membrane. 

680.  A portion  of  the  small  intestine  of  an  Ostrich,  laid  open, 

and  showing  the  villous  membrane  brilliantly  injected. 

681.  A similar  portion  of  intestine  of  an  Ostrich,  with  the  veins 

as  well  as  arteries  injected,  the  former  being  filled  with 
yellow  injection. 
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G82.  A portion  of  the  small  intestine,  inverted,  of  an  Ostrich, 
in  which  the  veins  (chiefly  of  the  villi)  are  injected. 

683.  A portion  of  the  same  intestine  similarly  prepared,  but 

suspended  so  as  to  show  the  relative  thickness  of  the 
intestinal  tunics. 

684.  A portion  of  the  small  intestine  of  an  Ostrich,  similarly 

injected,  and  showing  two  processes  of  peritoneum  going 
off  at  right  angles  to  the  mesenteric  process,  from  the 
sides  of  the  intestine,  and  trunks  of  the  great  vessels. 
A portion  of  the  peidtoneal  coat  has  been  removed  from 
one  end  of  this  preparation,  to  show  the  external  longi- 
tudinal and  internal  circular  layers  of  the  muscular  tunic. 

684  A.  A portion  of  the  intestinal  canal  of  a Spoonbill  {Platalea 
leucorodia,  Linn.),  showing  the  slight  separation  of  the 
small  from  the  large  intestine.  Two  small  lateral  swellings 
at  the  commencement  of  the  rectum  alone  indicate  the 
caecums  usually  found  in  birds, — Prepared  in  1830. 

684  B.  The  corresponding  portion  of  the  intestine  of  a Bittern 
[Ardea  stellaris,  Linn.),  showing  a single  small  caecum, 
at  the  commencement  of  the  large  intestine.  The  lining 
membrane  of  the  ileum  is  very  minutely  reticulate  ; in 
the  rectum  it  is  quite  smooth. — Prepared  in  1 830. 

685.  The  corresponding  portion  of  the  intestine  of  a Sparrow 

{Fringilla  domestica,  Linn,),  showing  the  two  very  small 
caecums  opening  into  a wide  rectum,  which  is  not  sepa- 
rated from  the  ileum  by  any  valvular  apparatus. 

686.  The  corresponding  portion  of  the  intestinal  canal,  injected, 

of  the  Herring-gull  [Larus  argentatus,  Temm.),  showing 
the  two  small  but  wide  caecums.  The  glandular  bag, 
called  • bursa  Fabricii,’  may  be  observed  attached  to  the 
cloaca  both  in  this  and  the  preceding  specimen. 

686  A.  The  corresponding  portion  of  the  intestinal  canal  of  a 
Flamingo  [Phcenicopterus  ruber ^ Linn.),'  showing  the 
two  moderately  sized  caecums.  The  ileum  and  rectum 
are  laid  open  to  show  the  character  of  their  lining  mem- 
brane and  the  orifices  of  the  caecums.  In  the  ileum  the 
villi  are  arranged  in  a zigzag  form ; in  the  rectum  they 
are  coarser,  and  less  regular  in  their  arrangement.  A 
portion  of  porcupine’s  quill  is  inserted  into  one  of  the 
caecums,  which  has  been  laid  open,  showing  its  inner 
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surface  to  be  without  villi,  excepting  in  the  narrow  neck 
near  its  communication  with  the  large  intestine. -Pre- 
pared  in  1S30. 

687-  One  of  the  caecums  of  the  Guan  [Penelope  cristata,  Mer- 
rem),  laid  open.  The  inner  surface  is  smooth  in  the 
dilated  portion,  honeycombed  and  glandular  in  the  ver- 
miform extremity,  and  longitudinally  plicated  in  the  nar- 
row neck  which  communicates  with  the  rectum. 

688.  The  opposite  caecum  of  the  same  bird,  in  which  the  glan- 

dular extremity  is  preserved  entire,  and  the  degree  of 
vascularity  of  the  whole  inner  membrane  of  the  caecum 
is  more  clearly  shown  than  in  the  preceding  specimen. 

688  A.  A portion  of  the  intestinal  canal  with  the  vermiform 
c£Ecums  of  the  Red-knobbed  Curassow  [Crax  Yarrelliiy 
Bennett).  The  ileum  and  rectum  are  laid  open  to  show 
the  minute  flattened  triangidar  villi,  scattered  over  their 
inner  surface.  One  of  the  caecums  is  also  laid  open, 
showing  its  smooth  internal  surface : they  both  commu- 
nicate by  very  small  orifices  with  the  intestine. — Prepared 
in  1830. 

688  B.  The  corresponding  portion  of  the  intestinal  canal  of  the 
Pea-hen  [Numida  Meleagris,  Linn.),  showing  the  great 
length  and  capacity  of  the  caecums  in  this  bird. — Pre- 
pared in  1830. 

688  c.  The  termination  of  the  ileum,  the  rectum,  and  the  two 
caecums  of  the  Malleo  [Megacephalon  Maleo,  Gould). 
Each  caecum  is  of  equal  length  with  the  rectum,  but  of 
somewhat  greater  capacity. — Prepared  in  1850. 

688  D.  The  termination  of  the  ileum  and  the  caecums,  minutely 
injected,  of  the  Cassowary  [Casuarius  galeatus).  The 
parts  are  laid  open,  showing  the  thickness  of  the  mus- 
cular coats  of  the  ileum,  and  its  long  villi ; the  plicated 
inner  surface  of  the  caecums,  and  the  great  vascularity  of 
both  parts. — Prepared  from  a specimen  presented  by  the 
Zoological  Society. 

689.  A portion  of  the  rectum,  injected  and  inverted,  of  an  Os- 

trich [Struthio  Camelus),  showing  the  peculiar  disposition 
of  its  lining  membrane,  which  is  thrown  into  alternate 
transverse  semilunar  folds,  w'hich  severally  extend  into  the 
cavity  of  the  intestine  from  about  two-thirds  of  its  in- 
ternal circumference.  A strong  band  of  longitudinal  fibres 
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extends  along  one  side  of  the  gut,  throwing  it  into  saccu- 
lated convolutions. 

690.  A lonoitudinal  section  of  the  same  intestine,  in  which 

moieties  of  each  series  of  valves  are  shown  alternating 
with  each  other. 

691.  A similar  section  suspended  transversely,  showing  the 

same  circumstance.  A substance  similar  to  exuded 
lymph  is  seen  adhering  to  parts  of  the  valves. 

692.  A transverse  section  of  the  same  intestine,  in  which  the 

valves  of  one  series  are  preserved  entire,  and  the  extre- 
mities of  the  opposite  series  are  shown. 

6.  Intestines  of  Mammalia. 

A 693.  The  alimentary  canal  of  a Shrew  {Sorex  araneus).  The 
stomach  forms  a long  ‘ saccus  caecus  ^ to  the  left  of  the 
entry  of  the  oesophagus.  The  intestine  is  almost  as  wdde 
as  the  pyloric  part  of  the  stomach  at  its  commencement, 
and  gradually  contracts,  without  developing  a caecum,  or 
other  distinction  between  large  and  small  intestines,  to 
the  rectum. — Frepared  in  1840. 

693.  A transverse  section  of  the  small  intestine,  injected,  of 

a Lion  {Felis  Leo,  Linn.).  It  shows  the  width  of 
the  canal,  and  the  relative  thickness  of  the  different 
tunics. 

694.  A similar  section,  from  a lower  part  of  the  intestinal  canal, 

showing  the  longitudinal  rugae  into  which  the  lining 
membrane  is  thrown  by  the  contraction  of  the  circular 
fibres  of  the  muscular  coat. 

695.  A longitudinal  section  of  the  small  intestine  of  a Lion, 

showing  the  fine  and  close-set  villi  of  the  lining  mem- 
brane. 

696.  A similar  section,  showing,  in  addition  to  the  villi,  a longi- 

tudinal band  of  glandulae  aggregatae. 

The  four  preceding  preparations  are  from  the  same 
Lion ; they  have  been  minutely  injected,  and  show  the 
simple  disposition  and  limited  extent  of  the  intestinal 
mucous  membrane  in  this  carnivorous  animal. 

697.  A portion  of  the  small  intestine,  injected,  of  a Seal  {Phoca 

vitulina,  Linn.),  showing  the  simple  disposition  of  the 
mucous  membrane,  and  the  villi  shorter  and  less  nume- 
rous than  in  the  Lion. 
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698.  A longitudinal  section  of  the  small  intestine,  injected,  of  a 

Bear  [Ursus  Arctos,  Linn.),  in  which  the  mucous  mem- 
brane, as  in  the  Lion,  is  not  produced  into  valvuloe  con- 
niventes,  but  the  villi  are  longer  and  coarser,  and  of  a 
flattened  instead  of  a cylindrical  form. 

699.  A similar  preparation. 

700.  A similar  section,  from  a lower  part  of  the  intestinal  canal 

of  the  same  Bear,  showing  that  the  villi  have  here  disap- 
peared, and  that  the  mucous  coat  is  raised  into  slight 
transverse  rugae : some  small  patches  of  glands  may  also 
be  noticed  in  this  part  of  the  intestine. 

701.  A portion  of  the  small  intestine  of  a Dog  {Cams  familiaris, 

Linn.),  in  which  the  villi  are  long  and  very  fine,  giving 
to  the  interior  of  the  intestine  a woolly  appearance. 
Small  patches  of  glandulae  aggregatae  may  be  observed. 
7<U  A.  A portion  of  the  small  intestine  of  the  Cape  Hyrax 
{Hyrax  capensis,  Schbeber),  in  which  the  villi  are 
much  shorter  and  fewer  than  in  the  preceding  species. 
— Prepared  in  1831. 

701  B.  A portion  of  the  jejunum,  injected  and  inverted,  of  the 
Chimpanzee  {Troglodytes  niger). — Prepared  from  a speci- 
men presented  by  the  Zoological  Society. 

702.  A portion  of  the  small  intestine  of  an  Elephant  {Elephas 

indicus,  Cuv.).  The  lining  membrane  is  irregularly 
rugous  j the  villi  are  so  minute  as  to  be  only  perceptible 
by  the  aid  of  a lens. 

703.  A similar  but  larger  portion  of  intestine,  from  the  same 

animal. 

703  A.  A section  of  the  duodenum,  injected  and  inverted,  of  a 
female  one-horned  Rhinoceros  {Rhinoceros  indicus),  show- 
ing the  large,  flattened  and  conical  processes  of  the  lining 
membrane  which  support  the  villi. — Prepared  from  a 
specimen  purchased  by  the  College. 

70.3  B.  A section  of  the  duodenum,  inverted,  of  a male  Rhino- 
ceros {Rhinoceros  indicus),  showing  the  same  structure. — 
Prepared  from  the  viscera  of  a specimen  presented  by  the 
Zoological  Society,  1849. 

703  c.  A section  of  the  jejunum,  injected  and  laid  open,  of ‘a 
male  Rhinoceros  {Rhinoceros  indicus),  showing  the  nar- 
rower and  more  elongated  form  of  the  conical  processes 
of  the  lining  membrane  of  that  gut. — Prepared  from  the 
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viscei'a  of  a specimen  presented  by  the  Zoological  Society, 
1849. 

703  D.  A section  of  the  ileum,  laid  open,  of  a female  Rhinoceros 
{Rhinoceros  indicus).  The  arteries  have  been  injected 
red  and  the  veins  white : the  processes  of  the  lining 
membrane  are  longer  and  more  slender  in  this  part  of 
the  intestine  and  look  like  magnified  villi : they  support 
the  true  villi,  and  are  one  of  the  forms  in  W'hich  the  ex- 
tent of  the  vascular  and  absorbent  surface  of  the  small 
intestine  is  increased. — Prepared  from  a specimen  pur- 
chased by  the  College. 

703  E.  A transverse  section  of  the  same  ileum,  similarly  injected. 
— Prepared  from  the  same  specimen. 

703  F.  A section  of  the  ileum,  injected  and  inverted,  taken 
nearer  the  caecum,  w here  it  becomes  narrower,  and  the 
villiform  processes  smaller. — Prepared  from  the  same 
specimen. 

703  G.  A section  of  the  ileum,  injected  and  inverted,  taken  near 
the  termination  of  the  gut,  where  it  is  narrowest,  and  the 
villiform  processes  shortest. — Prepared  from  the  same 
specimen. 

703  H.  A section  of  the  ileum,  injected,  showdng  in  addition  to 
the  villiform  processes,  a large  conical  projection  of  the 
lining  membrane  of  the  gut : this  is  probably  an  acci- 
dental variety. — Prepared  from  the  same  specimen. 

704.  A portion  of  intestine  from  a Porpesse  {Phoccena  communis, 

Cuv.),  showing  the  internal  coat  produced  into  large 
longitudinal  folds,  and  smooth,  or  without  villi  percep- 
tible to  the  naked  eve. 

705.  A similar  portion  of  the  intestine  of  a Dolphin  {Delphinus 

Tursio,  Fabr.),  showing  a similar  production  of  the 
lining  membrane  into  large  longitudinal  folds. 

706.  A small  portion  of  the  duodenum,  inverted,  of  the  Piked 

Whale  {Balaena  Boops,  Linn.),  showing  the  lining  mem- 
brane produced  into  longitudinal  wavy  folds,  which  run 
into  each  other,  and  are  connected  by  smaller  lateral 
folds.  These  rugEe,  or  valvulas  conniventes,  have  the 
villi  too  minute  to  be  perceptible  with  the  naked  eye. 
The  sub-mucous  cellular  substance  may  be  observed  to 
be  very  loose  and  abundant. 

706  A,  A section  of  the  small  intestine  of  a Piked  Whale  [Ba- 
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l(Bnoptera  Hoops),  showing  the  large  oblique  wavy  folds 
of  the  lining  membrane. — Prepared  from  the  viscera  of 
a specimen  purchased  by  the  College,  ’ 

707.  A portion  of  the  jejunum,  injected,  of  the  same  Whale, 

showing  the  longitudinal  rugae  now  become  more  wavy, 
whilst  the  transverse  folds  passing  olf  from  them  are 
more  prominent. 

708.  A similar  preparation,  in  which  the  disposition  and  rela- 

tive thickness  of  the  strata  of  the  muscular  coat  are 
shown. 

7O8  A.  A section  of  the  colon,  injected,  of  a Piked  Whale  [Ba- 
Imioptera  Hoops),  showing  the  vascularity  and  short  lon- 
gitudinal folds  of  the  lining  membrane. — Prepared  from 
the  viscera  of  a specimen  purchased  by  the  College. 

709.  A transverse  section  of  the  intestine  of  the  Bottle-nose 

Whale  {Delphinus  Dalei,  Cuv.),  showing  the  wudth  of 
the  canal,  the  relative  thickness  of  its  coats,  and  especially 
the  sacculated  structure  of  the  internal  tunic. 

710.  A similar  preparation. 

711.  A longitudinal  section  of  the  intestine  of  the  same  Whale, 

showing  the  orifices  of  the  sacculi  directed  downwards, 
allowing  a free  passage  to  the  alimentary  substances  in 
that  direction,  but  opposing  a retrograde  course. 

712.  A similar  section  of  the  same  intestine,  in  which  the  sac- 

culi of  the  mucous  membrane  are  seen  opened,  as  they 
may  be  supposed  to  be  when  the  contents  of  the  canal 
are  pressed  in  a direction  contrary  to  their  owui : in  this 
state  the  subdivision  of  the  larger  sacculi  into  smaller 
ones  may  be  distinctly  seen,  presenting  a structure  ana- 
logous to  that  of  the  intestine  of  the  Sturgeon,  as  in 
Nos.  <338,  639,  &c. 

The  following  are  Mr.  Hunter’s  observations  on  the  structures 
displayed  in  the  preceding  preparations  from  the  Whale  tribe : — 
“The  structure  of  the  inner  surface  of  the  intestine  is  in  some 
very  singular,  and  different  from  that  of  the  others. 

“ The  inner  surface  of  the  duodenum  in  the  Piked  Whale  is 
thrown  into  longitudinal  rugse,  or  valves,  which  are  at  some  di- 
stance from  each  other,  and  these  receive  lateral  folds.  The  duo- 
denum in  the  Bottle-nose  swells  out  into  a large  cavity,  and  might 
almost  be  reckoned  an  eighth  stomach  ; but  as  the  gall-ducts 
enter  it,  I shall  call  it  duodenum. 
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"The  inner  coat  of  the  jejunum  and  ileum  (in  the  Piked  Whale) 
appears  in  irregular  folds,  which  may  vary  according  as  the  mus- 
cular coat  of  the  intestine  acts : yet  I do  not  believe  that  their 
form  depends  entirely  on  that  circumstance,  as  they  run  longitu- 
dinally, and  take  a serpentine  course  when  the  gut  is  shortened  by 
the  contraction  of  the  longitudinal  muscular  fibres.  The  intes- 
tinal canal  of  the  Porpoise  has  several  longitudinal  folds  of  the 
inner  coat  passing  along  it,  through  the  whole  of  its  length.  In 
the  Bottle-nose,  the  inner  coat,  through  nearly  the  whole  track  of 
the  intestine,  is  thrown  into  large  cells,  and  these  again  subdi- 
vided into  smaller ; the  axis  of  which  cells  is  not  perpendicular  to 
a transverse  section  of  the  intestine,  but  oblique,  forming  pouches 
with  the  mouths  downwards,  and  acting  almost  like  valves,  when 
anything  is  attempted  to  be  passed  in  a contrary  direction : they 
begin  faintly  in  the  duodenum,  before  it  makes  its  quick  turn,  and 
terminate  near  the  anus.  The  colon  and  rectum  have  the  rugae 
very  flat,  which  seems  to  depend  entirely  on  the  contraction  of 
the  gut. 

" The  rectum  near  the  anus  appears,  for  four  or  five  inches, 
much  contracted,  is  glandular,  covered  by  a soft  cuticle,  and  the 
anus  small*. 

“ I never  found  any  air  in  the  intestines  of  this  tribe  ; nor 
indeed  in  any  of  the  aquatic  animals. 

" The  mesenteric  artery  anastomoses  by  large  branches  .... 

" Although  this  tribe  cannot  be  said  to  ruminate,  yet  in  the 
number  of  stomachs  they  come  nearest  to  that  order  ; but  here  I 
suspect  that  the  order  of  digestion  is  in  some  degree  inverted.  In 
both  the  ruminants,  and  this  tribe,  I think  it  must  be  allowed  that 
the  first  stomach  is  a reservoir.  In  the  ruminants  the  precise  use 
of  the  second  and  third  stomachs  is  perhaps  not  known ; but  di- 
gestion is  certainly  carried  on  in  the  fourth ; while  in  this  tribe,  I 
imagine,  digestion  is  performed  in  the  second,  and  the  use  of  the 
third  and  fourth  is  not  exactly  ascertained. 

" The  caecum  and  colon  do  not  assist  in  pointing  out  the  nature 
of  the  food  and  mode  of  digestion  in  this  tribe.  The  Porpoise 
which  has  teeth,  and  four  cavities  to  the  stomach,  has  no  caecum, 
similar  to  some  land  animals,  as  the  Bear,  Badger,  Racoon,  Ferret, 
Polecat,  &c. ; neither  has  the  Bottle-nose  a caecum  which  has  only 
two  small  teeth  in  the  lower  jaw ; and  the  Piked  Whale,  which 
has  no  teeth,  has  a caecum,  almost  exactly  like  the  Lion,  which 
has  teeth  and  a very  different  kind  of  stomach. 

" The  food  of  the  whole  of  this  tribe,  I believe,  is  fish  ; probably 
each  may  have  a particular  kind,  of  which  it  is  fondest,  yet  does 


* See  Nos.  740  to  744. 
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not  refuse  a variety.  In  the  stomach  of  the  large  Bottle-nose,  I 
found  the  beaks  of  some  hundreds  of  Cuttlefish.  In  the  Grampus 
I found  the  tail  of  a Porpoise ; so  that  they  eat  their  own  genus. 
In  the  stomach  of  the  Piked  Whale,  I found  the  bones  of  diflferent 
fish,  but  particularly  those  of  the  Dog-fish.  From  the  size  of  the 
oesophagus  we  may  conclude,  that  they  do  not  swallow  fish  so 
large  in  proportion  to  their  size  as  many  fish  do,  that  we  have 
reason  to  believe  take  their  food  in  the  same  way ; for  fish  often 
attempt  to  swallow  what  is  larger  than  their  stomachs  can  at  one 
time  contain,  and  part  remains  in  the  oesoi)hagus  till  the  rest  is 
digested.” — J.  Hunter,  On  the  Structure  a?id  (Economy  of  Whales, 
Philos.  Trans.  1787,  Ixxvii.  p.  409. 

712  A.  The  stomach,  duodenum,  and  gall-bladder  of  the  Orni- 
thurhynchus  paradoxus.  The  duodenum  is  laid  open, 
showing  the  close-set  transverse  plicm  of  the  lining  mem- 
brane.— Prepared  from  a specimen  presented  by  Ronald 
Gunn,  Esq. 

713.  A portion  of  Human  intestine,  taken  from  the  commence- 

ment of  the  jejunum,  and  laid  open  to  show  the  transverse 
folds  of  the  mucous  membrane,  or  valvulae  conniventes. 

714.  A similar  portion  of  Human  intestine,  from  a lower  part 

of  the  jejunum,  where  the  coats  of  the  intestine  are 
thinner,  and  the  valvulae  conniventes  smaller. 

715.  Portions  of  Human  intestine,  one  from  the  jejunum,  show- 

ing the  valvulae  conniventes,  and  the  other  two  from  the 
ileum,  where  these  productions  of  the  lining  membrane 
degenerate  into  irregular  transverse  rugae.  The  two 
pieces  of  ileum  were  taken,  one  from  a contracted,  the 
other  from  a dilated  part  of  the  canal,  and  show  the 
difference  in  the  appearance  of  the  lining  membrane 
dependent  on  these  two  conditions.  Compared  wdth  the 
jejunum,  they  show  how'  the  extent  of  the  surface  on 
which  the  operations  of  chylification  and  absorption  take 
place,  is  diminished  in  its  extent  as  the  intestine  recedes 
from  the  stomach.  Some  patches  of  the  glandulae  aggre- 
gatae  may  be  observed  on  the  portions  of  ileum. 

7 16.  A portion  of  Human  jejunum,  inverted,  of  which  the  lower 

moiety  has  been  minutely  and  brilliantly  injected,  showing 
the  great  vascularity  of  the  mucous  coat,  and,  more 
clearly  than  in  the  preceding  preparations,  the  form  of 
the  minute  and  delicate  villi  with  which  its  inner  surface 
is  covered. 
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717-  A portion  of  Human  jejunum,  which  has  been  minutely 
injected  and  dissected,  to  show  the  outer  longitudinal 
and  the  inner  circular  layers  of  the  muscular  tunic,  and 
also  the  transverse  folds  and  villi  of  the  mucous  coat ; 
the  valvulae  conniventes,  it  may  be  observed,  rarely  pro- 
ject inwards  to  the  same  extent  from  the  whole  circum- 
ference of  the  gut,  but  pass  obliquely  into,  or  alternate 
with,  eaeh  other. 

71  7 A.  A portion  of  intestine,  with  the  arteries  injeeted  red, 
distended,  and  dried. — Hunterian.  Mus.  Kew. 

717  B.  A portion  of  intestine,  with  the  veins  injected  yellow, 
dried,  and  put  into  oil  of  turpentine. — Hunterian.  Mus. 
Kew. 

The  six  following  preparations  have  been  finely  injected,  dried, 
and  preserved  in  oil  of  turpentine,  to  show  the  vascularity  of 
Human  intestine. 

7 18.  A portion  of  small  intestine,  in  which  both  arteries  and 

veins  appear  to  be  filled  with  the  red  injection. 

719.  A similar  pi’eparation. 

720.  A similar  preparation,  in  which  the  cavity  of  the  intestine 

is  laid  open  by  the  removal  of  a longitudinal  strip  from 
the  parietes  opposite  the  attachment  of  the  mesentery. 

721.  A similar  preparation,  but  with  the  part  of  the  parietes  to 

which  the  mesentery  was  attached  removed,  so  that  the 
anastomoses  of  the  minute  branches  on  the  opposite  side 
may  be  seen. 

722.  A similar  preparation  laid  open  longitudinall}',  so  that  the 

minute  capillaries  may  be  seen  by  transmitted  light. 

723.  A portion  of  ileum  wdth  the  arteries  only  injected,  showing 

the  decreasing  vascularity  of  the  intestine  as  it  descends. 
In  this  preparation  is  beautifully  shown  the  wavy  dispo- 
sition of  the  lateral  branches  given  off  in  a direction 
corresponding  to  the  longitudinal  axis  of  the  intestine  ; 
a disposition,  by  w^hich  they  are  enabled  to  accommodate 
themselves  to  the  ever-varying  length  of  the  part  on 
which  they  are  ramified. 

723*.  The  ileum,  caecum  and  appendix  vermiformis  of  a Human 
Foetus,  injected,  dried,  and  put  into  oil  of  turpentine. — 
Hunterian.  Mus.  Kew. 

723  A.  A portion  of  the  ileum  of  a young  Orang  Utan  {Simia 
Satyrus,  Linn.).  It  has  been  injected,  and  twisted  spi- 
rally round  the  mesentery  while  drying,  and  afterwards 
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put  into  oil  of  turpentine. — Presented  by  Sir  Everard 
Home,  Bart. 

723  B.  Part  of  the  small  intestines  of  a Wapiti  Fawn  [Cerms 
canadensis,  Brisson),  injected,  dried,  and  put  into  oil  of 
turpentine.  It  shows  the  limited  extent  of  the  convolutions 
of  the  intestine  arising  from  the  shortness  of  the  mesen- 
tery, and  the  mesenteric  artery  forming  in  consequence 
only  a single  series  of  arches. — Prepared  by  Mr.  Clift. 

723  c.  A portion  of  the  colon  of  an  Aguti  [Dasyprocta  Aguti, 
Illig.),  with  the  arteries  injected  with  quicksilver,  dried, 
and  preserved  in  oil  of  turpentine. 

This  was  prepared  to  show  the  peculiar  course  of  the 
arteries,  which  are  extended  parallel  to  each  other  along 
the  gut,  without  dividing  or  ramifying,  but  connected  at 
distant  intervals  by  vessels  running  at  right  angles  to 
them. — Prepared  by  Sir  Anthony  Carlisle,  F.R.S.,  F.L.S., 
and  figured  to  illustrate  his  Paper  “ On  the  peculiar  Ar- 
rangement of  the  Arteries  in  slow-moving  Animals,”  in  the 
94^/i  volume  of  the  Philosophical  Transactions,  pi.  i.  p.  22. 

723  D.  The  termination  of  the  ileum  and  commencement  of  the 
colon  of  the  Benturong  [Arctictis  albifrons),  showing 
the  rudlmental  caecum,  in  the  orifice  of  which  a bristle 
is  placed.  The  colon  is  rather  smaller  than  the  ileum,  and 
has  thinner  coats  ; those  of  the  ileum,  however,  are  par- 
tially thickened,  apparently  by  disease. — Prepared  from  a 
specimen  presented  by  the  Zoological  Society  of  London. 

723  E.  The  termination  of  the  ileum  and  commencement  of  the 
colon  of  a young  proboscidian  Seal  iCystophora  pro- 
boscidea).  The  parts  have  been  minutely  injected  and 
laid  open  : the  valvular  insertion  of  the  ileum  into  the 
colon  leaves  a short  caecal  projection  beyond  it  forming 
the  ‘ caput  coli.’ — Prepared  from  the  viscera  of  the  ani- 
mal exhibited  in  1 843  as  the  ‘ Sea  Liorf  and  purchased 
by  the  College. 

72.3  F.  The  termination  of  the  ileum,  and  the  whole  extent  of 
the  large  Intestine  of  a Suricate  [Byzcena  tetradactyla, 
Illig.).  The  latter  commences  by  a small  and  simple 
caecum,  and  runs  straight  to  the  anus,  gradually  widening 
as  it  descends.  In  the  ileum,  which  is  laid  open,  there 
may  be  observed  a large  oval  patch  of  glandulae  aggre- 
gate ; the  apex  of  the  cecum  is  occupied  by  a similar 
glandular  structure.  The  terminal  orifice  of  the  ileum 
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is  of  a circular  form,  about  two  lines  in  diameter,  with  a 
tumid  margin,  but  unprovided  with  true  valvular  folds. 
In  no  part  of  the  short  extent  of  large  intestine  are  villi 
apparent  to  the  naked  eye. — Prepared  in  1831. 

724.  The  termination  of  the  ileum  with  the  caecum  or  caput 

coli,  injected,  of  a Lion.  The  caecum  is  simple,  resem- 
bling that  of  the  preceding  species,  with  its  apex  similarly 
occupied  by  a cluster  of  glands  ; the  terminal  orifice  of 
the  ileum  is  also  of  a circular  form,  but  it  is  situated  on 
a valvular  prominence  in  the  large  intestine. 

725.  A foetal  Puppy  [Canis  familiaris),  With,  the  ventral  parietes 

of  the  abdomen  removed,  to  show  the  caecum  and  course 
of  the  great  intestine.  The  caecum  is  more  elongated  in 
the  canine  tribe  than  in  either  the  feline  or  viverrine 
tribes ; it  makes  two  turns  and  a half  before  terminating 
in  the  colon,  which  winds  round  the  root  of  the  mesen- 
tery before  descending  to  form  the  rectum.  A white 
bristle  is  inserted  at  the  commencement  of  the  jejunum, 
and  a black  one  into  the  termination  of  the  ileum.  The 
great  extent  of  duodenum,  downwards,  before  crossing 
the  spine  to  form  the  jejunum,  may  also  be  observed  in 
this  preparation. 

725  A.  The  termination  of  the  ileum,  the  caecum,  and  part  of 
the  colon  of  the  Long-eared  Fox  [Megalotis  Lalandii). 
A bristle  is  passed  through  the  aperture  of  the  caecum  : 
the  ileo-colic  valve  is  very  feebly  developed. — Prepared 
from  a specimen  presented  by  the  Zoological  Society. 

725  B.  The  termination  of  the  ileum,  the  caecum,  and  part  of  the 
colon  of  a Lemur  [Perodicticus  Geoffroyi).  The  caecum 
resembles  a long  and  rather  wide  vermiform  appendage. 
— Prepared  from  a specimen  presented  by  the  Zoological 
Society. 

725  c.  The  termination  of  the  ileum,  caecum,  and  part  of  the 
colon,  injected,  of  a Monkey  {Macacus  Cynomolgus,  Cuv.). 
In  this  species  the  ileum  forms  a valvular  protuberance 
into  the  caecum,  and  its  terminal  orifice  is  of  a circular 
form.  The  commencement  of  the  longitudinal  bands 
w'hich  draw  the  colon  into  folds  may  be  observed  on  the 
exterior  of  the  caecum,  and  it  may  be  seen  to  be  separated 
from  the  colon  by  a well-marked  constriction,  analogous 
to,  though  not  so  complete  as,  that  which  is  shown  in 
the  Iguana,  No.  671  b. — Prepared  in  1831. 
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725  D-  The  termination  of  the  ileum  with  the  caecum,  appendix 
vermiformis  caeci,  and  commencement  of  the  colon,  in- 
jected, of  an  Orang  Utan  {Simia  Satyrus,  Linn.).  The 
caecum  is  laid  open,  to  show  the  contracted  and  oblique 
circular  terminal  aperture  of  the  ileum,  protected  only  by 
a tumid  margin  as  in  the  Carnivora,  not  by  semilunar 
valves.  Above  this  orifice  may  be  seen  the  constriction, 
which,  as  in  the  preceding  example,  separates  the  caecum 
from  the  colon.  The  appendix  vermiformis  is  continued 
from  the  apex  of  the  caecum,  and  is  much  contorted : it 
is  laid  open  near  its  extremity,  to  show  its  inner  surface, 
which  is  smooth  and  destitute  of  villi. — Prepared  in 
1831. 

725  K,  The  termination  of  the  ileum  with  the  caecum,  appendix 
vermiformis  caeci,  and  commencement  of  the  colon,  in- 
jected, of  a Chimpanzee  {Simia  Troglodytes,  Blum.). 
A portion  of  the  caecum  is  laid  open,  to  show  the  small 
semioval  aperture  of  the  ileum,  which  is  guarded  by  a 
semilunar  fold.  The  appendix  vermiformis  is  continued 
from  that  sacculus  of  the  caecum  which  is  next  the  ileum, 
and  is  less  terminal  than  in  the  Orang. — Prepared  from 
a specimen  presented  by  the  Zoological  Society. 

725  F.  The^termination  of  the  ileum  with  the  caecum,  appendix 

vermiformis  caeci,  and  commencement  of  the  colon,  in- 
jected and  inverted,  of  a Human  foetus.  The  diameter 
of  the  caecum  is  very  little  greater  than  that  of  its  appen- 
dix, which  is  also  at  this  period  a direct  continuation  of 
the  caecum,  the  whole  apparatus  presenting  a close  re- 
semblance to  the  elongated  caecum  of  the  Lemur.  Villi, 
which  are  obvious  in  both  great  and  small  intestine,  are 
not  distinguishable  in  the  appendix  vermiformis,  which 
in  this  particular  resembles  the  caecums  of  birds. — Pre- 
sented by  Sir  Everard  Home,  Bart. 

726.  The  corresponding  parts  of  the  intestinal  canal  of  an  Adult, 
showing  the  caecum,  now  greatly  enlarged,  and  projectnig 
beyond  the  vermiform  appendage,  which  has  increased 
comparatively  little  beyond  its  original  diameter. 

726  A.  A similar  preparation,  injected,  dried,  and  laid  open,  so 

as  to  show  the  valvular  projection  of  the  ileum  into  the 
great  intestine,  and  the  slit-like  form  of  its  terminal 
aperture ; the  sides  of  the  projection  forming  the  two 
semilunar  valves. — Presented  by  Sir  W.  Blizard,  F.R.S. 
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726  B.  A similar  preparation,  minutely  injected,  from  a younger 
subject,  showing  the  valve  as  it  appears  when  closed  by 
the  pressure  of  the  contents  of  the  large  intestine. — Pre- 
sented by  W.  Lawrence,  Esq.,  F.R.S. 

726  B.  a.  The  Human  appendix  verraiformis  caeci,  injected  and 
inverted,  showing  the  reticulate  character  of  its  inner 
surface,  and  the  orifices  of  the  glandular  follicles  in  the 
meshes  or  interspaces  of  the  raised  and  vascular  network. 
— Mus.  Sir  Astley  Cooper,  Bart.,  F.R.S. 

726  c.  The  termination  of  the  ileum,  with  the  caecum  and  com- 
mencement of  the  colon,  of  a Vicugna  {Auchenia  Vi- 
cugna, Illig.).  The  caecum  is  of  a simple  elongated 
form,  and  serves  as  a good  example  of  the  Ruminant 
type  of  this  intestine : it  is  laid  open  opposite  the  ter- 
minal orifice  of  the  ileum,  which  is  surrounded  by  a 
small  circular  ridge : beyond  this  orifice,  in  the  colon, 
may  be  observed  a patch  of  glands  lodged  in  a semicir- 
cular depression. — Prepared  in  1831. 

726  D.  A small  portion  of  intestine,  showing  the  ileo-caecal 
orifice  and  contiguous  glandular  pouch  in  the  Llama 
{Auchenia  Glania,  Illig.). — Prepared  in  1831. 

726  E.  The  caecum,  with  part  of  the  ileum  and  colon,  injected, 
of  a young  Kangaroo  {Macropus  major,  Sh.\w^).  It  is  of 
a simple  elongated  form,  as  in  the  Ruminant  tribe,  but 
the  longitudinal  muscular  fibres  are  gradually  collected 
into  two  narrow  bands,  which  commence  about  three 
inches  from  the  end  of  the  caecum,  and  are  continued  on 
to  the  colon,  drawing  it  up  into  sacculi.  The  parietes 
of  the  intestine  have  been  removed  opposite  the  ileo- 
cascal  orifice,  showing  it  to  be  of  a transverse  form. 

This  caecum  is  from  the  same  animal  as  the  stomach 
No.  553  A. — Prepared  in  1831. 

726  E.  a.  The  corresponding  parts  of  a young  Kangaroo  {Ma- 
cropus major).  The  caecum  is  proporti,onally  much 
shorter  than  in  the  tull-grown  animal. — Prepared  from  a 
specimen  presented  by  the  Zoological  Society. 

726  E.  b.  The  termination  of  the  ileum,  the  caecum,  and  com- 
mencement of  the  colon  of  a Potoroo  {Hypsiprymnus). 
The  caecum  is  relatively  shorter  and  wider  than  in  the 
Kangaroo. — Prepared  jrom  a specimen  presented  by  the 
Zoological  Society. 

726  F.  1 he  caecum,  with  part  ol  the  ileum  and  colon,  injected, 
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of  a Porcupine  {Uystrix  cristata,  Linn.).  It  is  of  great 
size,  bent  upon  itself,  and  drawn  up  into  sacculi  by  three 
longitudinal  bands,  two  of  which  are  continued  on  to  the 
colon.  Portions  of  the  parietes  have  been  removed,  to 
show  the  valvular  orifice  of  the  ileum,  situated  on  the 
margin  of  the  ridge  which  separates  the  caecum  from  the 
colon.  The  disproportionate  size  of  the  ileum  and  colon 
is  worthy  of  notice,  and  may  be  compared  with  the  cor- 
responding disproportion  of  the  cardiac  and  pyloric  ori- 
fices of  the  stomach.  No.  544  a.,  which  is  from  the  same 
animal. 

This  caecum,  like  those  of  7-6  c.  and  72G  e,  when 
compared  with  their  respective  stomachs,  affords  a striking 
example  of  the  mode  in  which  the  simplicity  of  one  re- 
servoir of  the  alimentary  canal  in  the  herbivorous  feeders 
is  compensated  by  a complexity  of  the  other. — Prepared 
in  18.31. 

726  G.  The  caecum  and  commencement  of  the  colon  of  the 
Chinchilla  [Chinchilla  lanigera,  Bennett).  The  caecum 
is  drawn  into  sacculi  and  puckered  up  on  two  longitu- 
dinal bands,  being  dilated  alternately  from  side  to  side. 
It  is  laid  open  at  its  commencement,  to  show  two  oval 
patches  of  glandulae  aggregatae  situated  one  on  either 
side  of  the  ileo-caecal  orifice.  Two  black  bristles  indi- 
cate the  situation  of  this  orifice  and  extend  to  opposite 
sides  of  the  large  intestine.  A white  bristle  passes 
through  the  colon. — Prepared  in  18.31. 

727.  The  termination  of  the  small,  and  commencement  of  the 
large  intestines  of  the  Hare  [Lepus  timidus,  Linn.). 

The  glandular  pouch  at  the  termination  of  the  ileum  is  laid 
open,  showing  the  thickness  of  its  parietes  and  the  orifices  of  the 
numerous  follicles  which  02)en  into  it : it  communicates  by  a small 
rounded  aperture  with  the  commencement  of  the  caecum.  The 
greater  jiart  of  this  intestine  has  been  removed  : in  the  small  por- 
tion that  remains  may  be  observed  part  of  the  valvular  production 
of  the  lining  membrane  which  extends  in  a spiral  form  through  the 
whole  caecum,  also  the  cluster  of  glands  which  open  into  its  com- 
mencement, and  the  constriction  below  the  ileo-caecal  aperture 
which  divides  it  from  the  colon.  The  colon  is  dilated  at  its  com- 
mencement and  sacculated,  being  puckered  up  on  three  longitu- 
dinal bands  : it  is  laid  open  at  this  part,  so  that  the  vascularity  of 
its  internal  surface,  and  the  short  obtuse  villi  with  which  it  is 
covered,  may  be  seen.  Two  of  the  longitudinal  bands  become 
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blended  together  as  the  colon  grows  narrower,  and  at  their  point 
of  union  a part  of  the  parietes  of  the  gut  has  been  removed,  show^- 
ing  the  regular  cells  or  sacculi  now  situated  on  one  side  only  of 
the  intestine,  in  which  the  pellet-shaped  faeces  are  formed.  After 
the  colon  has  completed  its  first  large  fold  and  has  returned  to 
near  its  commencement,  the  longitudinal  bands  and  sacculi  disap- 
pear, and  the  intestine  is  continued  of  small  size  and  simple  struc- 
ture to  the  rectum. 

728.  The  termination  of  the  ctecum  and  vermiform  appendage 

of  a Hare,  laid  open  to  show  the  valvular  structure  of  the 
former  and  the  glandular  structure  of  the  latter  portion 
of  intestine. 

729.  A Mouse  {Mus  Musculus,  Linn.),  with  the  ventral  pari- 

etes of  the  abdomen  removed  to  show  the  large  caecum 
and  colon ; the  former  is  seen  hanging  out  of  the  abdo- 
minal cavity. 

729  A.  A portion  of  the  intestinal  canal  of  the  Weasel-headed 
Armadillo  {Dasypus  sexcinctus),  showing  the  two  small 
caecums  between  which  the  ileum  terminates : one  of 
them  is  laid  open,  to  show  the  slit-like  form  of  the  ter- 
minal aperture  of  the  ileum,  which  being  situated  on  the 
projecting  ridge,  must  of  course  be  effectually  closed  by 
the  lateral  pressure  of  the  contents  of  the  cmcums,  and 
with  a force  proportionate  to  the  distension  of  those 
cavities. — Prepared  in  1830. 

729  B.  A portion  of  the  intestinal  canal  of  a foetal  Hyrax  {Hyrax 
capensis,  Schbeb.),  showing  the  three  caecums  peculiar 
to  this  animal.  The  superior  one,  analogous  to  the  or- 
dinary caecum  of  quadrupeds,  is  single,  large,  and  dilated 
at  the  extremity ; the  other  two  form  a pair  similar  to 
those  of  the  armadillo  and  of  birds.  They  are  situated 
considerably  lower  down  the  alimentary  canal,  and  may 
be  regarded  as  marking  the  commencement  of  the  rectum, 
as  the  preceding  one  does  that  of  the  colon ; they  gra- 
dually taper  to  their  extremities,  which  are  glandular  and 
resemble  vermiform  appendages. — Prepared  in  1831. 

730.  A section  of  the  colon,  injected,  of  a Lion.  The  lon- 

gitudinal muscular  fibres  are  very  strong,  and  are  dis- 
posed around  the  wdiole  circumference  of  the  intestine, 
which  consequently  is  not  drawn  up  into  sacculi.  The 
lining  membrane  is  smooth,  and  is  throwm  into  zigzag 
rugae. 
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730  A.  The  colon,  injected,  of  a Lemur  {Perodicticus  Geoffroyi). 

It  is  twice  bent  upon  itself,  and  the  folds  are  closely  con- 
nected together  by  narrow  portions  of  the  mesocolon. — 
Prepared  from  a specimen  presented  by  the  Zoological 
Society. 

731.  A longitudinal  section  of  the  Human  colon,  including  one 

of  the  three  longitudinal  bands  into  which  the  outer  layer 
of  muscular  fibres  is  collected;  and  showing  also  the 
structure  of  the  mucous  coat.  The  internal  surface  of 
this  coat  appears  to  be  smooth  on  a superficial  inspec- 
tion, especially  when  contrasted  with  the  corresponding 
surface  of  small  intestines ; but  with  the  aid  of  a lens  it 
may  be  observed  to  be  covered  with  minute  depressions. 

731  A.  A portion  of  the  colon,  injected  and  inverted,  of  an 

Orang  Utan  {Sitnia  Satyrus,  Linn.).  The  internal 
surface  of  the  intestine  presents  a similar  punctulated 
structure,  but  is  rendered  still  more  irregular  by  small 
transverse  depressions. — Prepared  by  Mr.  Clift. 

731  B.  A ti'ansverse  section  of  the  colon,  injected,  of  a Chim- 
panzee [Simia  Troglodytes,  Linn.),  showing  the  sacculi 
produced  by  the  three  longitudinal  bands. — Prepared  in 
1830. 

731  c.  A longitudinal  section  of  the  same  intestine,  showing 
two  of  the  longitudinal  bands,  and  the  appendices  epi- 
ploicae,  on  the  external  surface  : the  mucous  membrane 
has  a smoother  surface  than  in  the  preceding  species. — 
Prepared  in  1830. 

732.  A transverse  section  of  the  colon  of  a Horse  {Equus  Ca- 

ballus,  Linn.),  showing  the  sacculi  formed  by  two  broad 
longitudinal  bands. 

733.  A longitudinal  section  of  the  same  intestine,  showing  ex- 

ternally one  of  the  longitudinal  bands,  and  internally  the 
smooth  lining  membrane  of  the  colon. 

These  two  preparations  are  stated  in  the  original  MS. 
Catalogue  to  be  from  ‘‘a  Horse  which  had  a rupture. 
The  longitudinal  bands  are  much  thicker  and  plainer 
seen  than  common.” 

733  A.  A section  of  the  colon  of  a female  Rhinoceros  {Rhino- 
ceros indicus),  showing  the  oblique  arrangement  in  oppo- 
site directions  of  the  muscular  fibres,  the  outer  layer,  of 
which  a small  square  portion  is  preserved,  being  very' 
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thin,  the  inner  one  very  thick,  the  fibres  of  which  are 
arranged  in  compressed  fasciculi,  placed  vertically  to  the 
surface  of  the  intestine  : these  fasciculi  are  seen  diverging 
from  one  of  the  longitudinal  bands  of  the  colon.  The 
lining  membrane  is  smooth,  and  tails  into  irregular  puckers 
in  the  contracted  state  of  the  Prepared  from  a 

specimen  purchased  by  the  College. 

733  B.  A section  of  the  colon  of  the  Rhinoceros  {Rhinoceros 
indicus). 

733  c.  The  termination  of  the  ileum  in  the  caecum,  showing  the 

conical  lleo-caecal  valve,  of  the  Elephant  [Elephas  indicus). 
The  three  coats  of  the  ileum  are  displayed,  aud  the  two 
layers  of  the  muscular  coat ; the  external  longitudinal 
fibres  are  continued  directly  from  the  ileum  to  the  cae- 
cum ; but  the  transverse  or  circular  fibres  accompany  the 
prominent  termination  of  the  ileum,  and  augment  in 
thickness  where  they  encompass  the  valve. — Prepared 
from  the  animal  dissected  at  the  Zoological  Gardens. 

734.  The  stomach,  with  the  caecum  and  colon,  of  a foetal  Hog. 

It  is  prepared  chiefly  to  show  the  concentric  folds  of  the 
colon.  The  caecum  may  be  observed  to  be  short  and 
simple  in  form. 

734  A.  The  valvular  termination  of  the  ileum,  the  caecum,  and 

beginning  of  the  colon  of  the  Wart-hog  {Phacochoerus 
Pallasii). — Prepared  from  a specimen  from  the  Zoological 
Society.  » 

735.  A portion  of  the  intestinal  canal  of  a small  Deer  {Moschus), 

showing  similar  concentric  folds  of  the  colon.  This  dis- 
position is  met  with  in  all  the  Ruminants. 

736.  A portion  of  the  rectum  of  a Lioness,  showing  the  strong 

round  fasciculi  of  longitudinal  fibres  forming  the  outer 
stratum  of  the  muscular  coat,  part  of  which  has  been 
turned  down,  to  show  the  inner  circular  fibres. 

737.  A longitudinal  section  of  the  rectum  and  anus  of  an  Euro- 

pean. The  two  layers  of  the  muscular  tunic  have  been 
sirhilarly  displayed.  The  parts  being  injected,  the  vas- 
cularity of  the  lining  membrane  and  its  gradual  continu- 
ation into  the  common  outward  integuments  are  shown. 
On  the  cut  surfaces  the  relative  thickness  and  extent  of 
the  two  sphincters  may  be  observed. 

738.  A longitudinal  section  of  the  termination  of  the  intestinal 
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canal  of  a Negro,  showing  the  smooth  surface  of  the 
mucous  membrane  of  the  reetum,  and  its  continuation 
into  the  dark-coloured  outward  integument. 

739.  A portion  of  the  rectum,  injected,  of  a Porpesse  [Phoceena 

communis),  showing  the  continuation  of  the  epidermis  from 
the  outward  integument  into  the  rectum. 

740.  A longitudina  section  of  the  termination  of  the  intestinal 

canal  of  a Dolphin  [Delphinus  Tursio,  Fabr.),  showing 
a similar  continuation  of  cuticle  for  a considerable  distance 
into  the  rectum. 

741.  A longitudinal  section  of  the  rectum  of  the  same  Dolphin, 

showing  the  large  longitudinal  and  small  transverse  rugae 
of  the  lining  membrane. 

742.  A longitudinal  section  of  the  commencement  of  the  rectum 

of  the  Bottle-nose  Whale  [Delphinus  Dalei,  Cuv.),  show- 
ing a similar  disposition  of  its  lining  membrane.  A small 
portion  of  the  soft  cuticle  is  turned  down  where  the 
rectum  begins.  In  the  preceding  part  of  the  intestine 
numerous  orifices  of  muciparous  glands  are  obvious. 

743.  A longitudinal  section  of  the  rectum  and  anus  of  the  Piked 

Whale  {Balcena  Boops,  Linx.),  showing  the  zigzag  rugae 
and  cuticular  covering  of  the  internal  coat,  and  the  orifices 
of  the  numerous  muciparous  glands  that  are  imbedded 
in  it. 

7.  Termination  of  the  Intestinal  Canal. 

744.  The  posterior  moiety  of  a Lump-fish  [Cyclopterus  Lumpus, 

Linn.),  in  which  the  dorsal  parietes  of  the  abdomen  have 
been  removed,  to  expose  the  alimentary  canal,  urinary 
bladder,  and  parts  of  generation.  On  the  opposite  side 
of  the  body  is  seen  the  manner  in  which  they  terminate 
externally.  The  anus  is  a distinct  orifice ; the  ducts  of 
the  urinary  bladder  and  the  vasa  deferentia  terminate  in 
a canal  which  perforates  the  conical  process  situated 
posterior  to  the  anus.  A black  bristle  is  passed  through 
the  canal  from  the  urinary  bladder. 

745.  The  posterior  moiety  of  the  larva  of  the  Jakie  {Banapara- 

doxa,  Linn.),  showing  the  terminal  aperture  of  the  cloaca 
situated  between,  and  protected  by,  two  broad  folds  of 
membrane,  which  unite  and  form  the  lower  membranous 
expansion  of  the  tail  fin. 

u 
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746.  The  cloaca  of  an  Iguana  [Igucma  tuberculatci,  Linn.). 

The  rectum  is  seen  opening  into  the  anterior  part  of  this 
cavity  ; the  ureters  into  the  posterior  part.  Bristles  are 
inserted  into  the  latter  tubes. 

747.  The  rectum  and  cloaca  of  a young  male  Crocodile  {Croco- 

dilus  acutus,  Cuv.). 

The  rectum  is  laid  open,  to  show  its  oblique  and  valvular  com- 
munication with  the  fundus  of  the  urinary  bladder.  'I'his  cavity 
is  also  laid  open,  showing  the  insertion  of  the  ureters  into  its  lower 
part, — black  bristles  being  inserted  into  their  orifices.  The  urinary 
bladder  (through  which  the  faeces  must  pass,  and  which  therefore 
may  be  regarded  as  a segment  of  the  intestinal  canal,)  communi- 
cates with  the  preputial  or  external  division  of  the  cloaca  by  a 
narrow  chink,  the  lower  part  of  which  is  continued  into  the  groove 
of  the  clitoris.  White  bristles  are  passed  through  the  peritoneal 
canals,  which  partly  terminate  on  the  extremities  of  papillae  situated 
on  either  side  the  base  of  the  penis  ; — a mode  of  termination  evi- 
dently calculated  to  obviate  the  ingress  of  water  or  other  fluids 
into  the  abdominal  cavity. 

748.  The  cloaca,  with  a portion  of  the  pelvis,  of  a Swan  [Cygnus 

Olor,  Briss.). 

The  rectum  and  cloaca  have  been  laid  open  on  the  left  side, 
exposing  the  termination  of  the  rectum  in  the  rudimentary  urinary 
bladder.  The  orifices  of  the  ureters  are  indicated  by  white  bristles, 
those  of  the  oviducts  by  black  ones  : the  left  oviduct,  the  only  one 
which  in  birds  becomes  fully  developed  for  the  performance  of  the 
sexual  function,  is  here  seen  to  terminate  much  nearer  the  external 
outlet  than  the  ureters.  It  may  be  observed  that  the  last  inch  of 
the  rectum  has  a different  character  of  internal  surface  from  the 
preceding,  the  lining  membrane  having  lost  its  villi  and  assumed 
the  character  of  cuticle. 

749.  The  cloaca  of  an  Emeu  {Dromaius  Nova  Hollandia,  Lath.). 

It  has  been  laid  open  posteriorly,  to  show  the  valvular  manner 
in  which  the  rectum  projects  into  the  urinary  cavity.  Small  black 
bristles  are  passed  into  the  ureters,  and  a larger  one  into  the  left 
oviduct.  The  rectum  is  laid  open  posteriorly,  showing  its  villous 
internal  membrane. 

750.  A portion  of  the  rectum  and  urinary  receptacle  of  an  Os- 

trich {Struthio  Camelus),  showing  the  valvular  manner 
in  which  the  gut  terminates,  as  in  the  Crocodile,  at  the 
fundus  of  the  latter  cavity. 
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751.  The  cloaca  of  a small  male  Tortoise  {Testudo), 

It  has  been  laid  open  posteriorly,  and  shows  the  rectum  termi- 
nating, not  in  the  urinary  bladder,  but  in  the  preputial  or  outer 
cavity  : the  aperture  of  communication  is  puckered  up,  and  on  the 
cut  edges  may  be  observed  the  sphincter  muscle  which  surrounds 
it ; a little  below  the  faecal  orifice  may  be  seen  that  of  the  uro- 
genital cavity,  which  is  of  a transverse  form  : the  two  bristles 
which  project  from  it  have  been  passed  through  the  ureters,  imme- 
diately above  whose  orifices  are  situated  those  of  the  vasa  deferen- 
tia  : the  allantoid  or  urinary  bladder  opens  into  the  fundus  of  the 
genito-urinary  cavity.  The  common  outer  cavity  is  seen  to  be 
almost  wholly  occupied  Avith  the  penis,  which  is  grooved,  and  ter- 
minates in  the  complex  glans  commonly  found  in  the  Chelonian 
reptiles. 

752.  The  cloaca  of  a small  female  Tortoise  {Testudo). 

The  outer  cavity  is  laid  open  posteriorly,  to  show  the  termination 
of  the  rectum  at  its  fundus,  and  the  semilunar  fold  of  membrane 
which  separates  the  faecal  from  the  urogenital  orifice.  The  outer 
cavity  is  also  laid  open  anteriorly,  together  with  the  cervix  of  the 
allantoid  bladder,  to  show  the  urogenital  depression,  and  the  rela- 
tive positions  of  the  terminal  apertures  of  the  ovaries  and  ureters  ; 
the  former  being  indicated  by  black  bristles,  the  latter,  which  are 
situated  below  them,  by  white  ones.  The  common  terminal  outlet 

, is  left  entire. 

753.  The  cloaca  of  a female  Turtle  {Chelonia  Mydas,  Brongn.). 

The  rectum  and  common  outer  cavity  have  been  laid  open  pos- 
teriorly, showing  the  place  of  their  communication ; immediately 
anterior  to  the  faecal  orifice  is  the  urogenital  orifice,  which  is 
of  a semilunar  form.  The  allantoid  bladder  and  urogenital  cavity 
have  been  laid  open  anteriorly,  showing  their  communication 
with  each  other ; and  also  the  orifices  by  which  the  oviducts  and 
ureters  communicate  with  the  urogenital  cavity ; black  bristles 
are  inserted  into  the  former,  and  white  ones  into  the  latter  tubes. 
The  parts  being  injected,  the  ditference  between  the  vascularity  of 
the  lining:  membrane  of  the  rectum  and  that  of  the  cloaca  is  di- 
stinctly  shown  ; the  common  external  outlet  is  preserved  entire, 
showing  its  transverse  semilunar  form. 

753  A.  The  cloaca  of  an  Ornithorhynchus  [Ornith.  paradoxus, 
Blum.). 

The  rectum  is  laid  open  posteriorly,  to  show  its  termination  at 
the  fundus  of  the  outer  or  common  cavity  just  behind  the  orifice 
of  the  urogenital  cavity ; two  patches  of  glands  may  be  ob- 
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served,  one  on  either  side  the  fsecal  orifice.  The  urogenital 
cavity  is  laid  open  anteriorly,  showing  the  orifice  of  the  urinary 
bladder  at  its  fundus,  and  those  of  the  ureters  and  oviducts  at  its 
sides.  White  bristles  are  placed  in  the  former,  black  ones  in  the 
latter,  which  may  be  observed  to  be  nearer  the  urinary  bladder  than 
the  orifices  of  the  ureters  are. — Prepared  in  1831. 

754.  The  anus  of  a Tapir  {Tapirus  americanus,  Linn.). 

In  this,  as  in  ordinary  Mammalia,  the  intestinal  canal  has  a 
distinct  external  orifice,  situated  behind,  and  not  as  in  the  osseous 
fishes  in  front  of,  the  genito-urinary  outlet.  This  example  of  the 
mammiferous  type  of  anus  is  preserved  on  account  of  the  peculiar 
jagged  appearance  and  abrupt  termination  of  the  common  integu- 
ment at  the  verge  of  the  anus. 

755.  The  anus,  with  the  anal  glands,  of  a Raccoon  [Procyon 

Lotor,  Stork). 

Bristles  are  placed  in  the  excretory  orifices  of  the  glands,  which 
open  on  either  side,  within  the  verge  of  the  anus.  They  are  sur- 
rounded by  a strong  capsule  of  muscular  fibres,  necessary  for  the 
expulsion  of  the  unctuous  secretion : these  fibres  have  been  removed 
from  one  of  the  glands, 

756.  The  anus,  anal  glands,  and  urogenital  canal  of  a Hyena 

{Hycena  vulgaris,  Cuv.). 

In  this  preparation  the  separate  outlets  of  the  urogenital  and 
intestinal  canals  are  shown.  The  anal  glands  are  of  very  large 
size,  and  open  into  a common  cavity  of  a semilunar  form,  situated 
above  or  behind  the  anus.  The  gland  on  the  left  side  has  been  laid 
open,  showing  its  cavity  and  lobulated  structure. 

8.  Intestinal  Glands. 

757.  A small  portion  of  the  ileum  of  a Lion  {Felis  Leo),  showing 

an  oblong  depression  formed  by  a group  of  glandulm 
aggregatae. 

758.  A similar  portion  of  the  ileum  of  a Dog  {Canis  familiar  is), 

showing  two  circular  depressions  occupied  by  glandul® 
aggregatae ; the  depth  of  these  follicles  may  be  observed 
on  the  cut  edge  of  the  preparation. 

759.  A similar  portion  of  Human  ileum,  showing  a large  oval 

patch  of  glandulae  aggregatae. 

760.  A small  portion  of  the  ileum  of  an  Elephant  [Elephas 

indicus,  Cuv.),  showing  a circular  patch  of  glandulae 
aggregatae. 


229 


760  A.  A portion  of  the  ileum  of  the  Cape  Hyrax  {Hyrax  ca- 
pemis),  showing  the  sacculi  of  the  mucous  membrane,  in 
which  the  glandulae  aggregate  are  lodged. — Prepared  in 
1832. 

“ On  laying  open  the  small  intestines,  they  presented  a peculiarity 
I have  not  met  with  in  any  other  quadruped,  viz.  a series  of  about 
twelve  small  pouches,  distant  from  three  to  five  inches  from  each 
other,  about  three  lines  in  diameter,  and  the  same  in  depth,  their 
orifices  pointing  distad,  or  towards  the  caecum.  These  pouches 
make  no  projection  externally,  being  situated  wholly  beneath  the 
muscular  coat.  They  consist  of  duplicatures  of  the  mucous  mem- 
brane, and  are  surrounded  by  the  glandulae  aggregatae,  which  open 
into  them  by  numerous  orifices.  Their  use  would  appear  to  be  to 
alter,  and  probably  heighten  the  qualities  of  the  secretion  of  those 
glands  by  retaining  it  for  a while,  and  preventing  it  being  mixed 
as  soon  as  formed  with  the  chyme.” — Dissection  of  the  Cape  Hyrax, 

Zoological  Proceedings,  ii.  p.  203. 

i 

760  B.  A portion  of  the  ileum,  injected,  of  the  Labiated  Bear 
{Ursus  labiatus,  Blainv.),  showing  a long  narrow  patch 
of  glandulae  aggregatae. — Prepared  in  1832. 

760  c.  A portion  of  the  ileum  of  a Dugong  {Halicore  Dugong^ 
Illig.),  showing  a narrower  strip  of  glandulae  aggregatae, 
which  runs  along  the  side  of  the  intestine  nearest  the 
line  of  the  attachment  of  the  mesentery  throughout  its 
whole  extent. — Prepared  by  Mr.  Clift. 

760  D.  A section  of  the  termination  of  the  ileum,  minutely  in- 
jected, of  a young  Dromedary  [Camelus  Dromedarius), 
showing  the  circular  productions  of  the  lining  membrane 
circumscribing  deep  fossae  in  which  are  prominences  beset 
with  the  ‘ glandulae  agminatae.’ — Prepared  from  a speci- 
men born  in  the  Zoological  Gardens. 

761.  A portion  of  the  ileum,  injected,  of  a Seal  {Calocephalus 

vitulinus,  Cuv.),  showing  a similar  but  broader  strip  of 
glandulae  aggregatae,  which  runs  along  the  ileum  in  the 
same  situation  as  in  the  Dugong. 

762.  A portion  of  the  colon,  injected  and  inverted,  of  the  same 

animal,  showing  the  transverse  orifices  of  the  glandulae 
solitariae. 

762  A.  A portion  of  Human  rectum,  injected  and  inverted, 
showing  the  orifices  of  the  muciparous  glandulae  solitariae. 
— Presented  by  Sir  W.  Blizard,  V.R.S. 
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7G3.  A transverse  section  of  the  rectum,  inverted,  of  a Wolverine 
[Guh  Storr.).  The  g-landulae  solitariae  are  very 

numerous  and  of  a honeycombed  structure. 


Series^ IV.  Glandular  Organs  of  the  Digestive 

System. 

1.  Salivary  Glands. 

7G4.  The  mouth  and  oral  tentacles,  with  their  caecal  appendages, 
of  a Holothuria  [Holothuria  regalis,  Cuv.). 

The  parts,  which  Hunter  has  placed  here  as  ‘ salivary  organs,' 
consist  of  a series  of  elongated  caecal  processes,  of  a semitranspa- 
rent membranous  texture,  which  surround  the  oesophagus,  and 
are  continued  into  the  branched  tentacles  which  surround  the 
mouth.  This  communication  is  indicated  by  the  black  bristle 
which  j)asses  from  one  of  the  salivary  caecums  into  itf  correspond- 
ing tentacle.  The  mouth  and  oesophagus  are  laid  open. 

7G5.  The  corresponding  parts  from  another  Holothuria  of  the 
same  species. 

In  this  some  of  the  salivary  caecums  have  been  cut  off,  and  one 
of  them  has  been  injected  with  size  and  vermilion,  to  show  the 
subdivision  and  continuation  of  its  duct  into  all  the  terminal  branches 
of  the  ramified  tentacle.  The  viscid  secretion  thus  exuding  from 
these  processes  assists  in  entangling  the  objects  which  constitute 
the  food  of  this  animal,  whilst  at  the  same  time  it  lubricates  aind 
adapts  them  for  deglutition.  In  this  preparation  may  also  be  seen 
a larger  membranous  bag  which  opens  by  a narrow  duct  into  the 
beginning  of  the  alimentary  canal. 

7GG.  The  corresponding  parts  from  another  Holothuria  of  the 
same  species ; exhibiting  the  whole  of  the  salivary  cae- 
cums, together  with  the  larger  and  inferior  ‘ Polian’  sac. 

7G7.  The  soft  parts  of  a Snail  {Helix  pomatiai  Linn.). 

The  alimentary  canal  has  been  injected  with  size  and  vermilion  ; 
so  that  the  salivary  glands,  from  their  white  colour,  may  be  di- 
stinctly perceived  upon  the  parietes  of  the  stomach.  These  glands 
are  of  a flattened,  elongated,  and  irregular  form,  and  of  a conglo- 
merate structure  ; they  may  be  seen  diminishing  in  breadth  as  they 
extend  upwards  towards  the  pharynx,  where  their  ducts  terminate. 

In  this  preparation  the  semicircular,  dentated,  horny  jaw,  the 
course  and  termination  of  the  alimentary  canal,  and  the  position 
and  form  of  the  liver,  are  all  well  displayed. 
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768.  The  mouth,  oesophagus,  stomach,  and  salivary  glands  of 

the  same  species  of  Snail;  showing  the  junction  of  the 
two  salivary  glands  at  their  lower  extremities,  and  the 
termination  of  their  ducts.  The  oesophagus  and  stomach 
are  laid  open,  showing  their  internal  structure. 

769.  The  alimentary  canal,  liver,  and  salivary  glands  of  a Slug 

[Limax  atei\  Linn.).  The  latter  organs  are  of  a similar 
form  and  structure  to  those  of  a Snail,  but  are  of  smaller 
size. 

770.  The  mouth,  oesophagus,  and  salivary  glands  of  the  Cuttle- 

fish [Sepia  officinalis,  Linn.).  The  two  inferior  and 
larger  salivary  glands  are  shown,  and  a bristle  is  inserted 
into  their  common  duct,  which  is  seen  penetrating  the 
muscular  apparatus  of  the  superior  mandible,  to  terminate 
immediately  anterior  to  the  spinous  part  of  the  tongue  : 
a bristle  has  also  been  inserted  into  the  duct  of  one  of 
the  superior  salivary  glands. 

77  L The  lower  part  of  the  face,  injected,  of  a Man,  showing  the 
aperture  of  the  mouth,  the  smooth  and  vascular  membrane 
of  the  lips,  and  the  orifices  of  the  ducts  of  the  parotid 
glands,  through  which  bristles  have  been  passed. 

772.  The  tongue,  fauces,  pharynx,  larynx,  with  the  remainder 
of  the  salivary  apparatus,  of  the  same  individual.  On 
the  left  side  the  submaxillary  gland,  and  on  the  right 
both  the  submaxillary  and  sublingual  salivary  glands  are 
shown,  into  the  ducts  of  which  bristles  are  inserted.  On 
the  sides  of  the  fauces  the  orifices  of  the  mucous  crypts 
which  constitute  the  tonsils  may  be  seen ; above  the 
faucial  aperture  or  isthmus  is  the  soft  palate,  which  pro- 
tects the  posterior  apertures  of  the  nostrils  during  deglu- 
tition ; below  is  the  epiglottis,  which  at  the  same  moment 
guards  the  orifice  of  the  larynx.  The  pharynx  is  laid 
open  posteriorly,  so  as  to  afford  a clear  and  satisfactory 
view  of  the  whole  of  this  beautiful  mechanism. 

772  A.  The  Human  parotid  gland,  with  the  arteries  injected  red 
and  the  duct  and  its  chief  branches  green,  dissected, 
spread  out  and  dried. — Mus.  Sir  Astley  Cooper,  Bart., 
F.R.S. 

772  B.  The  Human  submaxillary  gland,  with  the  arteries  injected 
red,  and  the  duct  and  its  chief-branches  green,  dissected. 
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spread  out  and  dried. — Mus.  Sir  Astley  Cooper ^ Bart.y 
F.R.S. 

772  c.  A similar  preparation,  with  a part  of  the  artery  from 
which  the  branches  are  sent  off  to  the  gland. — Mus.  Sir 
Astley  Cooper,  Bart.,  F.R.S. 

772  D.  The  submaxillary  gland,  with  the  duct  injected  with 
mercury,  dried  and  put  into  oil  of  turpentine. — Mus.  Sir 
Astley  Cooper,  Bart.,  F.R.S. 

772  E.  The  submaxillary  gland,  injected  with  yellow  wax  by  the 
duct,  and  with  the  lobules  unravelled. — Mus.  Sir  Astley 
Cooper,  Bart.,  F.R.S. 

772  F.  The  submaxillary  gland,  with  the  duct  and  its  chief 
branches  injected  red,  the  lobes  separated,  and  dried. — 
Mus.  Sir  Astley  Cooper,  Bart.,  F.R.S. 

772  G.  The  duct  and  its  ramifications  of  the  submaxillary  gland, 
injected  and  corroded. — Mus.  Sir  Astley  Cooper,  Bart., 
F.R.S. 

772  H.  The  duct  and  its  ramifications  of  the  submaxillary  gland, 
injected  and  con’oded. — Mas.  Sir  Astley  Cooper,  Bart., 

F.R.S. 

772  I.  The  calcareous  constituent  of  the  salivary  secretion,  from 
an  obstructed  salivary  duct. — Mus.  Sir  Astley  Cooper, 
Bart.,  F.R.S. 

772  K.  The  zygomatic  salivary  glands  with  part  of  the  lips  of  a 
Jackall  [Canis  aureus,  Linn.).  These  glands  are  super- 
added  to  the  parotid,  submaxillary  and  sublingual  glands 
in  the  dog  tribe,  and  some  other  quadrupeds.  Their 
ducts,  into  which  bristles  are  inserted  in  the  preparation, 
terminate  opposite  the  posterior  grinders  of  the  upper 
jaw. — Prepared  in  1831. 

772T  L.  The  lower  jaw,  tongue,  fauces,  and  salivary  apparatus  of 
one  side,  of  an  Armadillo  [Basypus  Peba,  Desm.).  The 
principal  object  of  this  preparation  is  to  show  the  salivary 
reservoir  or  bladder  appended  to  the  submaxillary  gland. 
This  reservoir  receives  the  saliva  by  small  ducts  which 
open  into  it  posteriorly  in  a valvular  manner ; a single 
long  duct  is  continued  from  its  anterior  part,  and  termi- 
, nates  just  behind  the  symphysis  of  the  lower  jaw.  Bris- 
tles are  inserted  into  this  and  the  duct  of  the  opposite 
gland.  The  parotid  gland  is  small ; a bristle  is  passed 
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through  its  duct,  showing  its  termination  near  the  angle 
of  the  mouth. — Prepared  in  1831. 

772  M.  The  submaxillary  salivary  gland  and  bladder  from  the 
opposite  side  of  the  same  animal.  The  small  ducts 
opening  into  the  bladder  have  been  filled  with  quicksilver ; 
the  bladder  itself  is  laid  open. 

The  saliva  M’hich  these  reservoirs  contain  is  very  tena- 
cious, the  serous  part  being  probably  absorbed  during  its 
detention.  Thus  prepared  and  accumulated,  it  is  expelled 
at  the  extremity  of  the  mouth,  in  order  to  lubricate  the 
tongue,  which  is  by  this  means  rendered  subservient,  as 
in  the  anteater,  to  the  catching  of  insects. — Prepared  in 
1831. 

2.  Mucous  Glands,  Tonsils, 

772  N.  The  Human  tonsil,  with  part  of  the  soft  palate  and  uvula, 
injected. — Mus.  Sir  Astley  Cooper,  Bart.,  F.R.S. 

772  o.  The  Human  tonsil,  injected  and  dissected  out. — Mus. 
Sir  Astley  Cooper,  Bart.,  F.R.S. 

772  P.  The  left  tonsil  and  left  moiety  of  the  bisected  epiglottis 
and  larynx  of  a male  Rhinoceros  {Rhinoceros  unicornis). 
— Prepared  from  a specimen  dissected  at  the  Zoological 
Society  of  London. 

772  Q.  The  head  of  a Bustard  {Otis  tarda),  with  the  mouth  and 
fauces  exposed,  showing  the  glandular  orifices  between 
the  rami  of  the  lower  jaw,  the  tongue,  glottis,  internal 
nostril,  and  eustachian  orifice.  There  is  no  trace  of  a 
gular  pouch. — Prepared  from  a specimen  presented  by 
the  Zoological  Society. 

3.  Pancreas. 

773.  The  pyloric  end  of  the  stomach,  the  duodenum,  and  pan- 
creatic csecal  appendages  of  a Salmon  {Salmo  Salar, 
Linn.).  The  latter  are  of  an  elongated  form,  and  very 
numerous ; the  duodenum  is  laid  open  to  show  the  ori- 
fices by  which  they  communicate  w'ith  that  intestine. 
Some  of  the  caecums  are  also  laid  open,  showing  their 
thick  glandular  lining  membrane  ; they  are  connected 
together  by  processes  of  peritoneum,  and  the  interspaces 
are  filled  up  by  deposits  of  fat.  Bristles  are  inserted 
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into  the  cystic  and  hepatic  ducts,  which  open  close  to 
the  pylorus. 

77-5  A.  The  stomach  and  duodenum  of  the  Gillaroo  Trout  [Salmo 
Fario,  var.).  They  have  been  laid  open  to  show, — the 
former  its  muscular  parietes, — the  latter  the  orifices  of 
the  numerous  pancreatic  caecal  appendages  which  open 
into  it.  Many  of  these  have  been  injected  from  the  in- 
testine, showing  their  free  communication  with  it. — Pre- 
pared  by  Mr.  Clift. 

774.  The  stomach,  intestines,  and  pancreatic  csecal  appendages 

of  a Lump-fish  {Cyclopterus  Lumpus).  The  pancreatic 
caecums  may  be  observed  to  unite  together  as  they  ap- 
proach the  duodenum,  so  as  to  communicate  with  that 
intestine  by  comparatively  few  orifices : these  are  situated  t 

close  to  the  pylorus. 

774  A.  The  alimentary  canal,  pancreas  and  spleen  of  the  Paddle- 
fish  {Planirostra  edentula). 

The  pancreas  is  a flattened  oval  mass  of  caeca,  homologous  with 
those  of  the  foregoing  osseous  fishes,  but  shorter,  communicating 
together,  inclosed  in  a common  capsule,  and  opening  into  the  duo- 
denum by  a single  wide  canal  of  which  the  caeca  appear  to  be  ra- 
mifications. The  spleen  is  situated  at  the  commencement  of  the 
large  intestine,  the  spiral  valve  of  which  is  exposed. — Prepared 
from  a specimen  presented  by  Dr.  Bigelow,  of  Boston,  U.S. 

775.  The  alimentary  canal,  liver,  pancreas  and  ink-gland  of  a 

Cuttle-fish  {Sepia  officinalis,  Linn.). 

The  principal  object  of  this  preparation,  according  to  the  manu- 
script catalogue,  is  to  show  the  “ Pancreas  of  the  Cuttle-fish.” 

This  consists  of  numerous  granular  follicles,  which  communicate 
together  so  as  to  form  small  elongated  groups  or  lobes,  whose 
common  ducts  open,  not  directly  into  the  intestine  as  in  osseous 
fishes,  but  into  the  hepatic  ducts,  extending  along  them  from  the 
lower  part  of  the  liver  to  the  spiral  laminated  cavity.  This  cavity 
(which,  from  the  great  extension  of  its  lining  membrane,  may  also 
be  regarded  rather  as  a secretory  appendage  to  the  alimentary  canal 
than  a digestive  cavity,)  is  laid  open,  showing  the  termination  of 
the  hepatic  ducts,  and  the  canal  which  is  continued  from  that  ter- 
mination to  the  intestine.  The  ink-bag  is  also  laid  open  ; its  duct 
may  be  distinguished  from  the  dark  colour  of  its  contents  accom- 
j)anying  the  intestine  to  the  anus,  where  it  terminates. 

776.  The  pancreas,  injected,  of  the  Monk-fish  {Squatina  A nyelus, 

Cuv.).  A bristle  is  inserted  into  the  duct. 
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777*  THe  pancreas,  with  part  of  the  stomach  and  intestine  of  a 
Dog-fish  {Spinaw  Acanthias,  Cuv.). 

Its  principal  lobe  is  long  and  flattened,  from  the  middle  of  which 
a second  lobe  of  an  irregular  figure  passes  off,  and  is  bent  upon 
itself  before  terminating  on  the  duodenum.  A white  bristle  is  in- 
serted into  the  pancreatic  duct,  which  in  the  section  of  the  duo- 
denum has  been  divided ; the  remainder  of  the  duct  may  be  ob- 
served running  obliquely  for  half  an  inch  between  the  coats  of  the 
intestine.  A black  bristle  is  inserted  into  the  biliary  duct,  which 
also  runs  obliquely  between  the  coats  of  the  duodenum  for  a con- 
siderable distance.  The  orifices  of  these  two  ducts  are  at  some 
distance  from  each  other,  and  are  not  situated  on  eminences. 

77s.  The  pancreas,  with  parts  of  the  stomach,  intestine,  and 
gall-bladder  of  a Rattle-snake  [Crotalus  /torrit/ws,  Linn.). 
The  pancreas  is  of  a triangular  form,  closely  attached  to 
the  commencement  of  the  intestine,  and  perforated  by 
the  biliary  ducts.  The  form  of  the  pylorus  is  well  shown 
in  this  preparation ; the  rugae  of  the  intestine  commence 
from  it  in  a radiated  manner. 

778  A.  The  pyloric  end  of  the  stomach,  duodenum,  pancreas, 
and  spleen  of  a Tortoise  [Chelydra  serpentina,  Schweig.). 
The  pancreas  is  an  elongated  gland,  extending  from  the 
pylorus  for  several  inches  along  the  duodenum,  then  di- 
viding, and  again  uniting  so  as  to  form  a loop,  and  giving 
off  a process  which  extends  to  the  spleen. — Prepared  in 
1830. 

771^-  The  pancreas  and  a portion  of  the  duodenum,  injected,  of 
a Goose  [Anser palustris,  Brisson).  The  pancreas  con- 
sists of  two  elongated  lobes,  united  by  a narrow  strip  near 
their  lower  extremities ; a long  and  separate  duct  passes 
from  each  lobe  to  the  upper  part  of  the  second  bend  of 
the  duodenum,  where  they  terminate  separately,  but  close 
together.  White  bristles  are  placed  in  these  orifices,  and 
black  ones  into  the  hepatic  and  cystic  ducts,  which  open 
separately  into  the  duodenum,  close  to  the  preceding. 

780.  The  pancreas  of  an  Elephant  {Elephas  indicus,  Cuv.), 
showing  its  lobulated  form  and  conglomerate  structure : 
the  arteries  havtf  been  injected  red,  the  veins  yellow ; a 
porcupine’s  quill  is  placed  in  the  duct. 

780  A.  The  pyloric  end  of  the  stomach,  duodenum,  spleen  and 
pancreas  of  a Hedgehog  {Erinaceus  europceus,  Linn.). 
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The  pancreas  extends,  as  is  usual  among  mammalia,  from 
the  spleen  transversely  across  the  spine,  behind  the  sto- 
mach, to  the  duodenum ; it  there  extends  into  a flattened 
mass  lodged  between  the  layers  of  the  duodenal  mesen- 
tery, and  also  gives  otf  a process  which  hangs  freely  in 
the  abdomen  with  an  entire  investment  of  peritoneum. 
The  duodenum  is  laid  open,  and  a bristle  is  placed  in  the 
pancreatic  duct. — Prepared  in  1830. 

781.  The  duodenum  and  a portion  of  the  pancreas,  injected,  of 

a Bear  [Vrsus  Arctos,  Linn.).  The  duodenum  has  been 
laid  open,  and  a bristle  inserted  into  the  orifice  of  the 
pancreatic  duct. 

4.  Liver. 

782.  The  alimentary  canal  and  intestinal  caecal  appendages  of  a 

Sea-mouse  [Aphrodita  aculeata,  Linn.).  The  intestine  • 
is  laid  open,  showing  the  orifices  of  the  caecums,  into 
some  of  which  orifices  bristles  have  been  placed. 

This  preparation  is  called  by  Mr.  Hunter,  in  the  original  manu- 
script Catalogue,  “ No.  429.  Intestinal  canal  and  liver  of  the 
Sea-mouse,”  evidently  regarding  the  caecal  appendages  as  repre- 
senting that  viscus.  Thus,  after  exhibiting  the  salivary  glands 
under  the  form  of  elongated  caecums  in  the  Holothuria,  and  the 
pancreas  under  the  same  form  in  the  osseous  fishes,  he  lastly  shows 
us  the  complicated  liver  of  the  higher  classes  also  commencing 
in  the  animal  series  by  separate  and  simple  follicles. 

783.  The  intestine  and  hepatic  c«cums  of  a Sea-mouse.  The 

dilated  extremities  of  the  latter  are  filled  with  a dark- 
coloured  substance,  with  whieh  the  intestine  is  also  dis- 
tended. 

784.  A Locust  [Acrida  viridissima,  Kirby),  dissected,  so  as  to 

show  the  alimentary  canal,  and  more  especially  the  fila- 
mentary hepatic  tubes,  which  are  numerous,  and  surround 
the  commencement  of  the  intestine.  A piece  of  dark 
paper  is  placed  behind  them. 

784  A.  The  biliary  caeca  of  a Cape  Locust  [Locusta) : they  are 
aggregated  into  two  lobes. — Prepared  in  1848. 

784  B.  The  stomach,  intestinal  canal,  and  hepatic  organ  of  a 
Mole-cricket  {Gryllotalpa  vulgaris,  Latr.).  The  liver  in 
this  insect  is  represented  by  a great  number  (150  to  200) 
of  minute,  but  long,  capillary  caecums,  which  all  unite 
into  one  common  tube,  or  duct,  which  conveys  the  biliary 


secretion  into  the  intestinal  canal,  close  to  the  pylorus. — 
Prepared  in  1831. 

In  the  Anatomy  of  the  Mole-cricket,  by  Dr.  Kidd,  there  are  the 
following  observations  on  this  organ. 

“ A similar  organ  is  represented  in  Sir  Everard  Home’s  Compa- 
rative Anatomy,  vol.  i.  pi.  84,  as  belonging  to  the  Cape  Grass- 
hopper ; it  was  originally  considered  by  Mr.  Hunter,  and  is  con- 
sidered generally  at  present,  as  answering  to  the  liver  of  the  higher 
classes  of  animals. 

“ Each  of  these  tubes  .springs  out  of  a common  cavity  in  which 
the  white  tube  from  the  intestine  terminates ; but  at  their  free 
extremity  they  are  all  impervious.  Each  tube  appears  partially 
filled  with  a granular  pulpy  substance,  which  is  almost  universally 
of  a bright  yellow  colour  ; though  sometimes  a particle  is  visible 
here  and  there  of  a clear  light  green  colour,  and  I have  seen  similar 
green  particles  in  the  duct  leading  from  the  intestines. 

“ The  following  peculiarity  is  observable  in  the  individual  struc- 
ture of  these  tubes ; their  diameter  for  about  one-third  of  their 
course  from  the  closed  extremity  is  very  small,  and  they  are 
colourless,  and  apparently  empty ; after  which  they  suddenly 
undergo  a considerable  enlargement,  become  yellow,  and  are  par- 
tially filled  with  the  contents  above  described. 

“ Maceration  in  water  destroys  the  yellow  colour  in  the  course 
of  a few  minutes  ; from  whence  it  may  be  inferred,  that  after  death 
the  colouring  matter  transudes  through  the  tubes  containing  it — 
a circumstance  observable  also  with  respect  to  the  biliary  vessels 
of  the  higher  orders  of  animals  ; but  it  seems  certain  that  no  such 
transudation  takes  place  during  the  life  of  the  animal ; for  upon 
examination  of  the  insect  soon  after  death,  I have  never  found  the 
adjacent  parts  coloured,  as  they  would  have  been  by  the  escape  of 
the  contents  of  the  tubes.” — Philos.  Trans,  cxv.  (1825)  p.  228. 

. The  stomach,  intestine, and  a lobe  of  the  liver  of  an  Ascidian 
{Boltenia  reniforniis,  MacLeay).  The  lobe  is  seen  to 
consist  of  numerous  convoluted  lobules  of  a minute  gra- 
nular structure.  A bristle  is  inserted  into  the  wide  he- 
patic duct  which  opens  into  the  stomach ; and  the  aper- 
ture of  the  ducts  of  the  other  lobes  of  the  liver  may  be 
seen  in  different  parts  of  the  interior  of  that  cavity. 

. The  alimentary  canal  and  liver  of  a Snail  [Helix  pomatia, 
Li  NN.).  The  liver  is  divided  into  lobes,  which  surround 
the  intestinal  canal;  the  lobes  are  minutely  subdivided, 
and  the  constituent  granular  follicles  may  be  readily  seen. 
The  arteries  have  been  successfully  filled  with  red  injec- 
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tion,  and  may  be  observed  ramifying  beautifully  over  the 
))arietes  of  the  alimentaiT  canal,  and  among  the  lobes  of 
the  liver.  These  vessels  are  of  large  size  in  the  latter 
viscus,  supplying  not  only  the  materials  for  its  support, 
but  also  for  its  seeretion ; there  being  no  system  of  the 
vena  portae  in  the  molluscous  animals. 

737.  The  alimentary  canal  and  liver  of  a Slug  [Limax  ater, 
Linn.).  Red  injeetion  has  been  thrown  into  the  alimen- 
tary canal,  which,  from  the  free  manner  of  its  communi- 
cation with  the  hepatic  ducts,  has  passed  along  them  into 
the  eomponent  follicles  of  some  of  the  lobes  of  the  liver. 

788.  The  intestine  and  liver  of  the  same  species  of  Slug,  showing 
the  subdivided  lobular  structure  and  large  size  of  the 
latter  organ. 

788  A.  The  liver  of  the  pearly  Nautilus  [Naut.  Pompilius,  Linn.), 
showing  a similarly  subdivided  lobular  structure. — Pre- 
pared in  1831. 

The  following  is  the  description  of  the  liver  as  it  appeared  in  the 
dissection  of  this  very  rare  animal.  “ The  liver  is  a bulky  gland, 
extending  on  each  side  of  the  crop  from  the  oesophagus  to  the 
gizzard.  There  is  a parallelism  of  form,  as  will  be  afterwards  seen, 
between  this  gland  and  the  respiratory  organs  ; for  instead  of  being 
simple  and  undivided  as  in  Ocythoe,  or  bilobed  as  in  Sepia,  it  is 
here  divided  into  two  lobes  on  each  side  ; and  these  are  connected 
by  a fifth  portion,  which  passes  transversely  below  the  fundus  of 
the  crop.  All  these  larger  divisions  are  subdivided  into  numerous 
lobules  of  an  angular  form,  which  vary  in  size  from  three  to  five 
lines.  These  lobules  are  immediately  invested  by  a very  delicate 
capsule,  and  are  more  loosely  surrounded  by  a peritoneal  covering 
common  to  this  gland  and  the  crop. 

“The  liver  is  supplied  by  large  branches  which  are  given  off 
from  the  aorta,  as  that  artery  wdnds  round  the  bottom  of  the  sac 
to  gain  the  dorsal  aspect  of  the  crop.  It  is  from  the  arterial  blood 
alone,  in  this,  as  in  other  mollusks,  that  the  secretion  of  the  bile 
takes  place  ; there  being  but  one  system  of  veins  in  the  liver,  which 
returns  the  blood  from  that  viscus,  and  conveys  it  to  the  vena  cava 
at  its  termination.  The  colour  of  the  liver  is  a dull  red  with  a 
violet  shade  ; its  texture  is  l)ulpy  and  yielding.  When  the  capsule 
is  removed  by  the  forceps,  the  surface  appears  under  the  lens  to  be 
minutely  granular  or  acinous  ; and  these  acini  are  readily  separable 
by  the  needle  into  clusters  hanging  from  branches  of  the  blood- 
vessels and  duct.  The  branches  of  the  duct  arising  from  the  ter- 
minal groups  of  the  acini,  form,  by  repeated  anastomoses,  two 
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main  trunks,  which  unite  into  one  at  a distance  of  about  two  lines 
from  the  laminated  or  pancreatic  cavity. 

“ Beyond  this  part  no  other  foreign  secretion  enters  the  alimen- 
tary canal,  as  there  is  not  in  the  Pearly  Nautilus  any  trace  of 
structure  analogous  to  the  ink-bag  of  the  Dibranchiate  Cephalo- 
pods.” — Memoir  on  the  Nautilus,  p.  26,  pi.  4,  z z, 

789.  The  liver  of  a Cuttle-fish.  It  is  composed  of  two  elongated 

lobes,  slightly  bifid  at  their  upper  extremities,  pointed 
below.  Part  of  the  capsule  has  been  removed  from  one 
of  the  lobes,  showing  the  delicate  structure  of  this  viscus, 
which  appears  to  be  composed  of  minute  capillary  follicles 
‘ loosely  connected  by  a fine  cellular  substance.  Bristles 
are  inserted  into  the  two  hepatic  ducts — the  structure 
and  termination  of  which  are  shown  at  No.  775. 

A.  790.  The  liver  of  the  Electric  Eel  {Gymnotus  electricus, 
Linn.).  It  is  composed  of  two  elongated  lobes  with 
appended  lobuli  at  its  fore  part  where  the  main  lobes  are 
united  by  a short  transverse  strip.  The  entire  gland  is 
small,  being  proportioned  rather  to  the  extent  of  the  body 
occupied  by  the  viscera  than  to  the  bulk  of  the  entire  ani- 
mal. It  has  been  injected  with  size  and  vermilion.  The 
two  large  hepatic  veins  may  be  observed  ramifying  on  its 
surface. — Prepared  from  the  specimen  exhibited  at  the 
Adelaide  Gallery. 

790.  A large  proportion  of  the  liver  of  the  Electric  Eel  injected 

by  the  large  hepatic  veins,  which  have  been  laid  open  and 
their  principal  ramifications  exposed. 

791.  A small  portion  of  the  liver  of  an  Electric  Eel,  similarly  in- 

jected, and  showing  the  ramifications  of  the  hepatic  duct 
in  the  substance  of  the  viscus. 

792.  A small  portion  of  the  liver  of  a Cod  {Gadus  Morrhua^ 

Linn.)  ; on  the  natural  surfaces  of  which  may  be  ob- 
served the  minute  lobules  or  acini  of  the  liver.  This 
appearance  is  stated  in  the  original  manuscript  Catalogue, 
to  have  been  produced  by  “ steeping  in  nitrous  acid.” 

793.  The  liver  of  a Sturgeon  [Acipenser  Sturio,  Linn.).  It  has 

been  injected  with  size  and  vermilion,  and  consists  of 
two  principal  lobes,  remarkable  for  their  degree  of  sub- 
division. 

794.  The  liver  of  a Tunny  {Thynnus  vulgaris,  Cuv.),  -with  the 

arteries  injected  red,  and  the  portal  veins  black,  showing 
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two  of  the  large  compact  pyriform  masses  or  plexuses  of 
those  vessels,  lodged  in  the  inferior  concavities  of  the 
gland.  A portion  of  the  superior  surface  has  been  torn 
up,  showing  its  apparently  fibrous  texture  in  the  direction 
of  the  vessels  just  described.  The  subdivision  of  the 
gland  into  many  lobules,  a structure  rarely  found  in  fishes, 
may  be  observed  on  the  interior  surface  of  the  liver. 

794  A.  A portion  of  the  liver  of  a Shark  {Carcharias  Vulpes, 

Cuv.),  in  which  the  arteries  have  been  injected,  showing 
a similar  parallel  course  in  the  substance  of  the  liver. — 
Prepared  by  Mr.  Clift. 

795.  The  hepatic  vessels,  injected,  of  a Dog-fish  {Spinax  Acan- 

thias,  Linn.),  the  parenchyma  of  the  liver  having  been 
washed  away,  which  is  readily  done  in  fishes,  in  conse- 
quence of  its  slight  degree  of  coherence. 

795  A.  The  alimentary  canal  and  liver  of  the  African  Lepidosiren 

[Protopterus  annectens). 

The  liver  consists  of  one  long  lobe,  partially  subdivided  on  the 
right  side,  in  one  of  the  fissures  of  which  the  gall-bladder  is  lodged. 
This  receives  the  bile  by  hepato-cystic  ducts,  and  transmits  it  by  a 
short  and  wide  cystic  duct  to  the  beginning  of  the  intestine,  where 
it  terminates  on  a prominent  papilla,  close  to  the  valvular  pylorus. 
The  intestine  is  laid  open  exposing  those  parts  and  the  spiral  valve 
with  which  it  is  traversed.  A white  bristle  is  inserted  into  the 
cystic  duct,  and  a black  one  into  the  rectum. — Prepared  in  1839. 

796.  A portion  of  a Siren  {Siren  lacertina,  Linn.),  injected  and 

dissected,  to  show  the  liver. 

Mr.  Hunter’s  description  of  this  organ  is  as  follows : — “ The 
liver  is  principally  one  lobe,  pretty  close  to  the  heart  at  the  fore 
part,  and  passes  back  on  the  right  of  the  stomach  and  intestines  ; 
at  its  anterior  extremity  on  the  left  side  there  is  a very  short  lobe 
ending  abruptly.  The  gall-bladder  lies  in  a fissure  on  the  left  side 
of  the  liver  near  its  middle  ; there  is  no  hepatic  duct ; the  hepato- 
cystic ducts,  which  seem  to  be  three  in  number,  enter  the  gall- 
bladder at  its  anterior  end  or  fundus,  and  the  cystic  duct  passes 
out  from  the  posterior  end  of  the  gall-bladder,  and  terminates  in 
the  gut,  about  half  an  inch  from  the  pylorus.” — Philos.  Trans.  Ivi. 
(1766)  p.  309. 

797.  The  anterior  extremity  of  the  liver  of  a Siren,  showing  the 

small  left  lobe  described  above. 

798.  The  body  of  a Newt  [Triton  palustris,  Laure.nti),  with 
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the  abdominal  parietes  removed,  so  as  to  expose  the  liver 
in  situ.  It  is  composed  of  one  large  lobe  slightly  notched 
at  the  middle  of  its  lower  edge,  into  which  the  suspensory 
ligament  passes.  The  gall-bladder  may  be  seen  lodged 
behind  the  right  inferior  angle  of  the  liver. 

799.  The  liver  of  a Salamander  {Salamandra  maculosa,  Lau- 

RENTi).  In  its  general  form  it  resembles  that  of  the 
Newt ; it  is  variously  notched  on  the  concave  surface. 

800.  A Frog  {Rana  temporaria,  Linn.),  injected,  and  with  the 

abdomen  laid  open  to  show  the  liver ; this  is  composed 
of  two  divisions,  the  left  of  which  is  subdivided  into  lobes. 

801.  A Surinam  Toad  [Rana  Pipa,  Linn.),  with  the  abdomen 

laid  open  to  show  principally  the  liver,  the  two  divisions 
of  which  are  quite  distinct,  and  each  of  them  is  subdi- 
vided into  lobes.  The  heart  and  pericardium,  a portion 
of  the  lungs,  and  the  allantoid  bladder,  are  also  shown  in 
this  preparation. 

802.  The  anterior  part  of  the  liver  of  a Rattle-snake  [Crotalus 

horridus,  Linn.).  It  shows  the  terminations  of  the  vena 
portae  and  vena  hepatica  : the  former  is  seen  on  one  side 
of  the  liver,  of  small  size,  having  expended  itself  in  deep- 
seated  branches  destined  to  supply  the  materials  for  the 
biliary  secretion ; the  latter  is  seen  on  the  opposite  side 
of  the  liver,  of  large  size,  increasing  by  the  reception  of 
superficial  branches,  which  bring  back  the  blood  not  im- 
mediately required  for  the  function  or  nutrition  of  the 
viscus. 

802  A.  The  entire  liver,  injected,  of  a large  Snake  [Python, 
Daudin).  This  shows  more  distinctly  than  the  prece- 
ding specimen  the  characters  peculiar  to  the  two  systems 
of  veins,  the  arterial  structure  of  the  coats  of  the  vena 
portie,  and  the  granular  texture  and  general  form  of  the 
liver. — Prepared  by  Mr.  Clift. 

803.  The  liver  and  parts  with  which  it  is  connected,  minutely 

injected,  of  a Duck  [Anas  Boschas,  Linn.).  It  is  com- 
posed of  two  divisions,  each  of  which  is  partially  subdi- 
vided. Between  the  divisions  anteriorly  is  situated  the 
heart,  which  is  not  separated  from  the  liver,  as  in  mam- 
malia, by  a diaphragm  : posteriorly  the  lobes  partially 
embrace  the  gizzard.  The  spleen,  a small  oval  gland, 
may  be  observed  lying  by  the  side  of  the  proventriculus. 
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The  pancreas,  of  the  usual  elongated  trihedral  form,  is 
situated  between  the  long  fold  of  duodenum  peculiar  to 
birds  : the  lesser  lobe  of  the  pancreas  may  be  seen  run- 
ning parallel  to  the  larger  lobe  on  the  opposite  side  of 
the  fold. 

803  A.  The  liver,  spleen,  pancreas,  and  duodenal  loop,  of  the 

Brush  Turkey  [Talegalla  Lathami).  The  duodenum  is 
laid  open  where  the  pancreatic  and  biliary  ducts  termi- 
nate : bristles  are  passed  into  the  hepatic  and  the  cyst- 
hepatic  ducts.  The  spleen  is  suspended  in  a fold  of 
peritoneum  continued  from  the  portal  fissure  of  the  liver. 
— Prepared  in  1850. 

804.  The  thoracic  and  abdominal  viscera,  injected,  of  a Human 
foetus. 

The  principal  object  of  this  preparation  is  to  show  the  situation  . 
and  connexions  of  the  liver,  and  its  great  proportional  size  at  this 
period  of  life.  It  is  seen  occupying  the  right  hypochondriac,  the 
epigastric,  and  part  of  the  left  hypochondriac  regions,  and  extend- 
ing downwards  into  the  lumbar  and  umbilical  regions.  The  coro- 
nary and  suspensory  ligaments  are  shown,  the  latter  having  the 
pervious  umbilical  vein  at  its  lower  edge.  To  tbe  left  of  the  liver 
may  be  observed  the  spleen,  and  between  these  viscera  is  the  sto- 
mach laid  open,  with  the  great  omentum  depending  from  its  great 
arch.  Posteriorly  may  be  observed  the  kidneys,  one  of  which  has 
had  its  capsule  removed  to  show  its  lobulated  exterior,  a structure 
which  characterizes  them  in  the  foetal  condition,  but  is  subse- 
quently obliterated.  Below  the  right  kidney  the  caecum  and  its 
appendage  are  situated ; below  the  opposite  kidney  the  sigmoid 
flexure  of  the  colon  is  seen,  which  has  been  laid  open  to  show  the 
internal  projecting  folds  of  the  coats  of  the  intestine.  The  con- 
voluted mass  of  small  intestines  occupies  the  lower  regions  of  the 
abdomen. 

The  diaphragm  here,  as  in  all  mammalia,  forms  a complete 
septum  between  the  thoracic  and  abdominal  viscera.  The  lungs, 
the  heart,  and  the  thymus  gland  are  preserved  ; the  pericardium  is 
laid  open,  showing  its  extensive  adhesion  to  the  tendinous  centre 
of  the  diaphragm. 

804  A.  The  stomach,  liver,  duodenum,  and  tendinous  centre  of 

the  diaphragm,  of  the  Or nithorhynchus  paradoxus.  The 
liver  is  divided  by  deep  clefts  into  four  principal  lobes ; 
one  of  the  divisions  to  the  right  being  partially  cleft  for 
the  lodgement  of  the  gall-bladder.  The  duodenum  is 
laid  open,  showing  the  transverse  valvulae  conniventes. 
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and  the  termination  of  the  ductus  communis  choledochus 
into  which  a bristle  has  been  passed. — Prepared  in  1831. 

805.  A small  portion  of  the  liver  of  a Seal,  minutely  injected, 

apparently  by  the  hepatic  veins. 

806.  The  liver  of  an  Opossum  {Didelphis  virginiana),  showing 

its  subdivision,  as  in  carnivorous  quadrupeds,  into  a 
great  number  of  lobes.  The  second  lobe  from  the  left 
side,  or  cystic  lobe,  is  deeply  cleft  for  the  insertion  of 
the  suspensory  ligament ; to  the  right  of  this  cleft  it  is 
perforated  for  the  lodgement  of  the  gall-bladder.  This 
preparation  was  preserved  on  account  of  this  peculiarity, 
for  it  is  described  in  the  original  manuscript  Catalogue 
as  No.  2.  Liver  of  a , to  show  that  the  gall- 

bladder is  situated  in  the  middle  of  the  substance  of  the 
large  lobe ; and  appears  on  the  convex  surface  of  that 
lobe.” 

807 . The  cystic  lobe  of  the  same  species,  showing  the  situation 

of  the  gall-bladder,  as  above  described. 

807  A.  The  liver  of  the  Bandicoot  Rabbit  [Perameles  lagotis) : it 
consists  of  a right,  a left,  and  a Spigelian  lobe  : the  right 
lobe  is  subdivided  into  three,  and  the  large  gall-bladder 
is  lodged  in  the  right  fissure,  so  as  to  be  partly  exposed 
on  the  convex  side  of  the  gland.  Red  injection  has  been 
thrown  into  the  hepatic  artery,  and  a black  bristle  is  in- 
serted into  the  ductus  communis  choledochus. — Prepared 
from  a specimen  presented  by  the  Zoological  Society. 

808.  The  liver,  injected,  of  a Field-mouse  {Arvicola).  This  is 

still  more  subdivided  than  in  the  preceding  example : the 
second  lobe  from  the  left  is,  as  usual,  the  cystic  lobe ; it 
has  two  notches,  the  left  for  the  suspensory  ligament,  the 
right  for  the  gall-bladder. 

809.  The  liver,  injected,  of  a Rat  {Mus  decumanus,  Linn.).  The 

lobe  corresponding  to  the  cystic  lobe  is  here  seen  notched 
for  the  reception  of  the  suspensory  ligament  only,  there 
being  no  gall-bladder  in  this  species. 

809  A.  The  liver  of  a Lemur  {Perodicticus  Geoffroyi).  It  is 
divided  into  three  principal  lobes  and  a small  ‘ lobulus 
Spigelii  ’ ; each  of  the  principal  lobes  being  subdivided. 
The  gall-bladder  is  lodged  in  one  of  the  clefts  of  the 
middle  lobe.  Red  injection  has  been  thrown  into  the 
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hepatic  arteries. — Prepared  from  a specimen  presented  by 
the  Zoological  Society. 

810.  A portion  of  the  liver  of  a Camel  {Camelus  Dromedarius, 

Linn.),  showing  the  thinness  of  the  lobes,  and  the  nume- 
rous lobules  on  the  concave  surface,  the  interspaces  and 
fissures  of  many  of  which  extend  to  the  convex  surface 
of  the  liver. 

810  A.  A portion  of  the  liver,  with  the  gall-bladder,  of  a Ca- 
promys  [Capr.  Fournieri,  Desm.).  The  liver  of  this 
quadruped  is  divided  into  the  usual  number  of  greater 
divisions,  or  lobes,  each  of  which  is  again  minutely  and 
singularly  subdivided,  resembling  the  structure  of  the 
liver  of  the  inferior  mollusks.  Red  injection  has  been 
thrown  into  the  hepatic  artery,  which  in  some  of  the 
lobules  has  penetrated  the  inter-acinous  spaces ; yellow 
injection  has  been  thrown  into  the  hepatic  vein,  which  in 
a few  situations  has  penetrated  the  acini  themselves. 
The  gall-bladder,  which  lies  exposed  in  a broad  cleft  of 
the  cystic  lobe,  has  been  laid  open,  showing  its  internal 
reticulate  structure,  and  the  minute  ramifications  of  the 
veins  on  that  surface.  The  hepatic,  cystic,  and  common 
ducts  are  filled  with  mercury.  The  branches  of  the 
vena  portae  may  be  observed  surrounded  by  a network 
of  small  arteries. — Prepared  in  18.31. 

810  B.  A portion  of  the  liver  of  the  Wart-hog,  including  the 

hepatic  lobe  and  gall-bladder. — Prepared  from  a specimen 
presented  by  the  Zoological  Society. 

5.  Gall-bladder  and  Biliary  Ducts. 

811.  The  pyloric  end  of  the  stomach,  duodenum,  and  tennina- 

tion  of  the  gall-duct  of  a Wolf-fish  [Anarrhichas  Lupus ^ 
Linn.).  A thick  bristle  has  been  passed  through  the 
^ duct.  There  are  no  pancreatic  caecums  in  this  fish. 

811  A.  The  corresponding  parts  of  the  alimentary  canal,  with 

the  gall-bladder  and  spleen,  of  a Turbot  {Rhombus  maxi- 
mus,  Cuv.).  The  hepatic  ducts  are  numerous,  and  com- 
municate with  the  cystic  duct  in  several  parts  of  its 
course ; four  hepatic  ducts  open  into  the  dilated  extre- 
mity of  the  common  duct  close  to  the  intestine.  A 
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bristle  is  passed  through  the  orifice  by  which  the  bile 
enters  the  duodenum.  There  are  two  pancreatic  caecums 
which  open  into  the  duodenum  close  to  the  pylorus. — 
Prepared  in  1831. 

812.  The  pyloric  end  of  the  stomach  and  duodenum,  with  the 
pancreas  and  spleen,  of  a Dog-fish  [Spinax  Acanthias, 
Cuv.).  The  duodenum  is  laid  open,  showing  the  ori- 
fices of  the  hepatic  and  pancreatic  ducts,  which  are  situ- 
ated at  a distance  from  each  other  just  before  the  com- 
mencement of  the  spiral  valve. 

812  A.  A portion  of  the  band  formed  by  a congeries  of  ducts, 
which  convey  the  bile  from  the  liver,  in  the  Basking 
Shark  [Selache  maxima,  Cuv.). — Prepared  by  Mr.  Clift. 

The  following  is  the  description  of  the  biliary  organs  given  by 
Sir  Everard  Home  in  his  “ Anatomical  Description  of  the  Squalus 
maximus.” 

“ The  liver  consists  of  two  lobes  nearly  equal  in  size.  They 
occupy  the  anterior  part  of  the  belly,  from  below  the  gills  to  the 
rectum.  It  yielded  about  three  hogsheads  of  oil.  No  gall-bladder 
was  discovered ; and  as  a chord  (like  a navel  string)  consisting  of 
twelve  hepatic  ducts  passed  from  the  liver  to  the  duodenum,  there 
is  reason  to  believe  that  this  fish  has  no  gall-bladder.” — Philos. 
Trans,  xcix.  (1809)  p.  211. 

In  a subsequent  dissection  of  this  species  of  Shark  by  M.  De 
Blainville,  these  ducts  are  described  as  entering  a gall-bladder,  of 
a globular  form,  from  four  to  five  inches  in  diameter,  situated  close 
to  the  duodenum,  and  six  feet  distant  from  the  liver*.  The  ex- 
istence of  this  receptacle  was  confirmed  by  Sir  Everard  Home  in 
second  dissection  of  the  Squalus  maximus.  In  his  account  of  that 
dissection  he  observes  : ” The  ducts  of  the  liver  are  six  in  number, 
and  inclosed  in  a broad  flat  band,  which  passes  obliquely  down 
before  the  stomach,  till  it  is  connected  to  the  duodenum ; each  of 
the  ducts  opens,  by  a separate  oblique  orifice,  into  a common  cavity 
of  an  oval  form,  from  which  there  is  a direct  opening  into  the  duo- 
denum. This  swell  or  enlargement  might  be  considered  as  a sub- 
stitute for  the  gall-bladder,  which  is  wanting,  were  it  not  that  a 
similar  enlargement  is  also  met  with  in  fishes  which  have  one. 
In  the  Cod  there  is  the  same  dilatation,  and  the  hepatic  ducts 
open  into  it  in  the  same  oblique  manner ; but  there  is  also  a gall- 
bladder; and  the  cystic  duct,  as  well  as  the  others,  terminates  in 
this  dilatation.” — Philos.  Trans,  ciii.  (1813)  p.  228. 


* Annales  du  Museum,  xviii.  (1811)  p.  107. 
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812  B.  A transverse  section  of  the  band  of  hepatic  ducts  of  the 
Basking  Shark. — Prepared  by  Mr.  Clift. 

812  c.  A transverse  section  of  the  band  formed  by  the  hepatic 
ducts  of  the  Basking  Shark,  with  a membrane  connecting 
that  band  to  two  great  vessels,  an  artery  and  a vein. — 
Prepared  by  Mr.  Clift. 

812  D.  The  pyloric  end  of  the  stomach,  and  commencement  of 
the  intestinal  canal,  together  with  the  extremity  of  the 
liver,  hepatic  duct,  gall-bladder,  and  cystic  ducts,  pan- 
creas and  spleen,  of  a Boa  [Boa  Scytale,  Linn.). 

In  the  Ophidian  reptiles  the  gall-bladder  is  situated  at  a distance 
from  the  liver,  in  close  connexion  with  the  duodenum.  This  pre- 
paration shows  the  consequent  length  of  the  hepatic  duct.  The 
cystic  duct  is  seen  to  be  single  at  its  commencement,  and  after- 
wards to  divide  into  numerous  branches,  which,  together  with  the 
hepatic  duct,  penetrate  the  pancreas  in  their  course  to  the  intes- 
tine.— Prepared  in  1830. 

813.  A portion  of  the  duodenum,  with  the  gall-bladder  and  he- 

patic ducts,  of  a Turtle  [Chelone  My  das,  Brongn.).  The 
duodenum  is  laid  open,  showing  the  common  orifice  of 
the  cystic,  hepatic,  and  pancreatic  ducts.  A white  bristle 
is  placed  in  a hepato-cystic  duct. 

814.  The  corresponding  part  of  the  duodenum,  with  the  gall- 

bladder, injected  and  laid  open,  of  a Turtle.  A small  quill 
is  placed  in  the  cystic  duct. 

815.  A similar  preparation  from  the  Hawk’s-bill  Turtle  [Chelone 

imbricata,  Brongn.). 

815  A.  A portion  of  the  duodenum  with  a very  large  gall-bladder, 
from  a Turtle  [Chelone  Mydas),  which  weighed  400  lbs. — 
Presented  by  Prof.  Owen,  F.R.S. 

815  B.  A small  bottle  of  bile  from  the  preceding  gall-bladder, 
showing  the  grass-green  colour  that  characterizes  the  bile 
of  the  oviparous  vertebrate  animals. — Presented  by  Prof. 
Owen,  F.R.S. 

816.  The  stomach,  duodenum,  gall-bladder,  and  bile- ducts,  pan- 

creas and  spleen,  injected,  of  a Swan. 

The  gall-bladder  is  laid  open  ; a small  portion  of  the  liver,  with 
a hepato-cystic  duct,  adheres  to  its  fundus  : a black  bristle  is  passed 
into  the  duodenum  through  the  cystic  duct,  and  a white  bristle  is 
passed  into  a hepatic  duct,  which  opens  separately  from  the  pre- 
ceding. Another  white  bristle  is  inserted  into  one  of  the  pan- 


247 


creatic  ducts.  These  all  open,  close  to  each  other,  at  the  termi- 
nation of  the  long  fold  of  the  duodenum,  which  is  laid  open.  The 
spleen  is  seen  near  the  junction  of  the  proventriculus  and  gizzard, 
both  of  which  are  also  laid  open.  The  pancreas  may  be  observed, 
consisting  of  two  divisions,  of  the  usual  elongated  form,  situated 
within  the  fold  of  the  duodenum. 

817-  A portion  of  the  duodenum,  with  a section  of  the  liver  and 
the  gall-bladder,  of  the  Guan  [Penelope  cristata^  Mer- 
rem).  The  gall-bladder  is  of  a remarkably  elongated  and 
tortuous  form.  The  hepatic  duct  being  greatly  dilated 
resembles  a second  gall-bladder,  k.  bristle  is  passed 
through  the  cystic  duct  into  the  duodenum,  which  is  laid 
open. 

81 7 A.  The  muscular  stomach  or  gizzard,  the  duodenum,  pan- 
creas and  liver,  of  the  Brush  Turkey  [Talegalla  Lathami), 
showing  the  gall-bladder,  the  hepatic  and  the  hepato- 
cystic ducts. — Prepared  from  a specimen  presented  by  the 
Zoological  Society. 

818.  The  pyloric  end  of  the  stomachj  and  commencement  of 

the  duodenum  of  an  Ostrich  [Strut hio  Camelus,  Linn.), 
showing  the  entrance  of  an  hepatic  duct  close  to  the  py- 
lorus, and  in  a direction  inclining  to  that  orifice.  The 
thick  cuticle  of  the  gizzard  and  the  valvular  structure  of 
the  pylorus  are  also  well  displayed  in  this  specimen. 

819.  A Human  gall-bladder,  inverted,  to  show  the  reticulate 

structure  of  its  lining  membrane. 

819  a.  a portion  of  the  liver  of  a Marsupial  quadruped,  exposing 
the  cavity  of  the  gall-bladder,  and  a small  caecal  process, 
like  a rudimental  second  gall-bladder  from  the  commence- 
ment of  the  cystic  duct. — Prepared  in  1831. 

819  B.  A section  of  the  liver,  with  a double  gall-bladder,  of  a 
Giraffe  [Camelopardalis  Giraffa).  Each  gall-bladder  is 
distinct,  but  the  two  are  included  in  a common  invest- 
ment of  peritoneum  ; and  the  cystic  ducts  communicate 
close  to  their  origin  : a thick  bristle  is  passed  through  the 
common  cystic  duct  into  one  of  the  gall-bladders.  This 
structure  is  an  accidental  peculiarity,  and  is  the  more  re- 
markable as  the  Giraffe  has  no  gall-bladder,  as  a general 
rule. — Prepared  from  a specimen  dissected  at  the  Zoolo- 
logical  Society. 

820.  The  cystic  and  Spigelian  lobes  of  the  liver,  with  a portion 
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of  the  duodenum  of  a Quadruped,  showing  an  elongated 
tortuous  gall-bladder,  with  two  smaller  lateral  dilatations, 
or  accessory  gall-bladders*,  developed  from  the  dilated 
commencement  of  the  cystic  duct.  A bristle  is  passed 
from  the  duodenum  into  the  ductus  communis  chole- 
dochus. 

820  A.  The  pyloric  end  of  a Human  stomach,  and  commence- 
ment of  the  duodenum,  with  the  termination  of  the  he- 
patic and  pancreatic  ducts.  A portion  of  quill  is  inserted  * 

into  the  ductus  communis,  and  a black  bristle  into  the 
principal  pancreatic  duct  which  opens  into  the  ductus 
communis  close  to  its  termination.  A smaller  duct  from 
the  head  of  the  pancreas  is  seen  opening  into  the  duo- 
denum at  some  distance  from  the  preceding : the  form  of 
the  pylorus,  and  the  gradual  commencement  of  the  val- 
vulce  conniventes  are  well  shown  in  this  preparation. — 
Presented  by  Sir  W.  Blizard,  F.R.S. 

821.  A portion  of  the  duodenum,  with  the  termination  of  the 

hepatic  and  pancreatic  ducts,  of  a Lion  [Felis  Leo).  A 
black  bristle  is  passed  into  the  ductus  communis  chole- 
dochus,  and  a white  one  into  the  pancreatic  duct ; the 
mucous  coat  of  the  intestine  is  laid  open  to  show  their 
junction.  The  orifice  of  a distinct  pancreatic  duct  is  pre- 
served, 

822.  A similar  preparation,  with  a portion  of  the  pancreas,  from 

a Zebra  {Equus  Zebra,  Linn.).  The  white  bristle  is 
placed  in  the  ductus  communis  choledochus,  the  black 
ones  into  the  pancreatic  ducts,  one  of  which  communi- 
cates with  the  ductus  communis  before  opening  into  the 
duodenum  ; the  other  terminates  by  a distinct  and  distant 
orifice. 

82.3.  A portion  of  the  pancreas,  of  the  duodenum,  and  of  the 
hepatic  duct  of  the  Piked  Whale  {Baleena  Boops,  Linn.). 

* This  preparation  is  called  in  Home’s  manuscript  Catalogue,  “ Liver 
with  three  gall-bladders.”  Like  many  other  of  the  more  remarkable 
specimens  in  the  collection,  it  has  been  left  without  entry  in  the  original 
Catalogue,  or  any  record  of  the  species  from  which  it  was  tak^n.  Among 
the  animals  which  I have  dissected  for  the  purpose  of  identifying  these 
unnamed  specimens,  the  Cape  Hyrax  presents  a structure  most  nearly 
allied  to  the  present— the  hepatic  ducts  dilating  into  three  globular  re- 
ceptacles immediately  upon  leaving  the  liver.  None  of  these,  however, 
are  so  large  and  distinct  as  the  middle  receptacle  in  No.  820 ; and  as 
no  parts  of  the  Hyrax  are  to  be  found  in  the  Hunterian  Collection,  this 
preparation  may  be  concluded  to  belong  to  some  other  species. — R.O. 
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The  hepatic  duct  is  laid  open ; it  is  of  great  size,  but 
communicates  with  the  duodenum  by  a contracted  cir- 
cular orifice.  A bristle  is  inserted  into  the  pancreatic 
duct,  which  may  be  traced  as  it  runs  between  the  coats 
of  the  intestine  by  an  elevation  of  the  lining  membrane. 

824.  A portion  of  the  lining  membrane  of  the  hepatic  duct  of 

the  same  Whale. 

“ There  is  a considerable  degree  of  uniformity  in  the  liver  of  this 
tribe  of  animals.  In  shape  it  nearly  resembles  the  human,  but  is 
not  so  thick  at  the  base,  nor  so  sharp  at  the  lower  edge,  and  is  pro- 
bably not  so  firm  in  its  texture.  The  right  lobe  is  the  largest  and 
thickest,  its  falciform  ligament  broad,  and  there  is  a large  fissure 
between  the  two  lobes,  in  which  the  round  ligament  passes.  The 
liver  towards  the  left  is  verj'^  much  attached  to  the  stomach,  the 
little  epiploon  being  a thick  substance.  There  is  no  gall-bladder ; 
the  hepatic  duct  is  large,  and  enters  the  duodenum  about  seven 
inches  beyond  the  pylorus. 

“ The  pancreas  is  a very  long,  flat  body,  having  its  left  end  at- 
tached to  the  right  side  of  the  first  cavity  of  the  stomach  : it  passes 
across  the  spine  at  the  root  of  the  mesentery,  and  near  to  the  py- 
lorus joins  the  .hollow  curve  of  the  duodenum,  along  which  it  is 
continued,  and  adheres  to  that  intestine,  its  duct  entering  that  of 
the  liver  near  the  termination  in  the  gut.” — J.  Hunter  on  the 
Structure  and  (Economy  of  Whales,  Philos.  Trans.  Ixxvii.  (1787) 
p.  410. 

825.  A portion  of  the  duodenum,  with  the  termination  of  the 

hepatic  and  pancreatic  ducts,  of  the  Elephant. 

The  superior  and  larger  duct  is  the  hepatic  duct ; it  is  laid  open, 
showing  its  inner  surface  reticulate  like  a gall-bladder,  just  before 
it  reaches  the  intestine.  Between  the  coats  of  the  intestine  it  di- 
lates into  an  oval  receptacle,  irregularly  sacculated  on  its  interior ; 
the  pancreatic  duct  opens  into  this  receptacle,  and  there  mingles 
with  and  dilutes  the  bile.  A black  bristle  is  passed  along  this  duct, 
through  the  receptacle  and  into  the  duodenum,  where  the  common 
orifice  is  seen  situated  on  a mammilloid  eminence.  A little  way 
below  the  large  duct  a smaller  one  may  be  observed,  which  also 
dilates  into  a sacculated  receptacle  before  opening  into  the  cavity 
of  the  intestine. 

825  A.  A section  of  the  duodenum  with  the  terminations  of  the 
two  hepatic  ducts  and  of  the  pancreatic  duct  of  a male 
Rhinoceros  {Rhinoceros  indiciis).  The  latter  opens  in 
common  with  one  of  the  former  upon  the  same  valvular 
protuberance  in  the  gut : the  other  hepatic  duct  termi- 
nates by  a separate  protuberance,  within  two  inches  of 
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the  former.  There  is  no  gall-bladder  in  the  Rhinoceros. 
— Prepared  from  the  viscera  of  the  male  animal  dissected 
at  the  Zoological  Society. 

6.  Spleen  and  Appendages  of  the  Alimentary  Canal. 

826.  The  spleen  of  a Dog-fish,  showing  its  inequilateral  trian- 

gular form. 

826  A.  A portion  of  the  spleen  of  the  Basking  Shark,  showing 
its  peculiar  lobulated  form. — Prepared  by  Mr.  Clift. 

827.  A portion  of  the  liver,  of  the  stomach,  and  of  the  intestine, 

with  the  spleen  and  pancreas,  of  a Siren  {Siren  lacertina^ 
Linn.).  The  spleen  is  remarkable  for  its  length,  ex- 
' tending  from  the  pyloric  end  of  the  stomach  for  several 
inches  down  the  left  side  of  the  mesentery.  A smaller 
body  lying  parallel  with  it,  near  its  middle  part,  is  the 
pancreas.  The  gall-bladder  and  its  duct,  and  one  of 
the  hepato-cystic  ducts,  are  also  well  shown  in  this  pre- 
paration. 

828.  The  spleen  of  an  Iguana,  injected,  the  arteries  red  and  the 

veins  yellow ; the  latter  ramify  chiefly  on  the  exterior  of 
the  spleen. 

829.  The  spleen  of  a Crocodile  {Croc,  acutus,  Cuv.).  It  is  of 

an  elongated  trihedral  form,  pointed  at  both  ends,  with 
a thin  capsule  of  peritoneum ; the  orifice  of  the  splenic 
vein  may  be  observed  on  that  portion  from  which  the 
peritoneum  has  been  removed. 

830.  A portion  of  intestine,  with  the  pylorus,  the  pancreas,  and 

spleen,  of  a Tortoise  {Testudo).  This  preparation  has  been 
brilliantly  injected : the  intestine  is  laid  open,  showing 
the  zigzag  rugae  of  the  lining  membrane : a bristle  is  in- 
serted through  the  cystic  duct : the  spleen,  a small  ob- 
long body,  is  seen  attached  to  the  mesentery,  at  the  di- 
stance of  six  inches  from  the  stomach. 

831.  The  spleen  of  a Turtle  {Chelone),  with  the  veins  injected, 

showing  their  ramification  on  its  exterior,  as  on  the  kidney 
of  the  Cat  tribe. 

832.  The  spleen  of  a Seal  {Phoca  vitulina).  It  is  thus  described 

in  the  original  Hunterian  Catalogue:  “The  spleen  of  a 
Seal,  well  injected  by  the  veins,  and  showing  that  the  in- 
jection is  not  confined  in  vessels,  but  in  cells.”  The 
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distended  cells  give  a granular  appearance  to  the  whole 
external  surface. 

833.  A transverse  section  of  the  spleen  of  a Leopard  {Felis  Leo- 

pardus,  Cuv.).  It  has  been  distended  with  spirit  pre- 
vious to  the  section  being  made,  which  shows  its  struc- 
ture to  be  spongy  and  cellular,  adapted  as  a receptacle  of 
venous  blood. 

834.  A longitudinal  section  of  a portion  of  the  spleen  of  a Leo- 

pard, showing  the  arterial  ramifications  and  the  venous 
cells. 

835.  A similar  section  of  a larger  portion  of  the  spleen  of  a 

Leopard. 

835  A.  A transverse  section  of  the  spleen  of  the  Rhinoceros  in- 
dicus,  the  veins  of  which  have  been  filled  with  white 
injection. — Prepared  from  the  female  specimen  purchased 
by  the  College. 

835  B.  A small  section  of  the  same  spleen,  from  which  a portion 
of  the  capsule  has  been  reflected,  showing  the  minute  ar- 
terial plexus  with  the  Malpighian  corpuscles  in  the  inter- 
spaces of  the  venous  sinuses. — Prepared  from  the  female 
specimen  purchased  by  the  College. 

835  c.  A portion  of  the  spleen  of  the  Ox  [Bos  Taurus),  with  the 

veins  laid  open,  after  distension  with  alcohol : some  red 
injection  has  been  thrown  into  the  arteries. — Mus.  Sir 
Astley  Cooper,  Bart.,  F.R.S. 

836.  A transverse  section  of  the  spleen  of  a Horse  {Equus  Ca- 

ballus,  Linn.).  It  has  been  prepared  in  the  same  manner 
as  the  preceding  preparations  from  the  Leopard,  and,  from 
the  larger  size  of  the  venous  cells,  shows  more  distinctly 
the  true  structure  of  the  spleen.  The  meshes  of  the 
elastic  cellular  texture  are  seen  to  be  interwoven  in  such 
a manner  as  to  leave  the  communicating  apertures  of  the 
cells  of  a regular  circular  form.  Some  of  the  ramifications 
of  the  splenic  vein,  which  receives  the  blood  deposited  in 
this  cavernous  structure  by  the  splenic  arteries,  are  dis- 
played, and  bristles  are  inserted  into  them. 

836  A.  A small  portion  of  the  spleen  of  a Calf  {Bos  Taurus,  jun.), 

which  has  been  macerated  after  distension  of  the  cells,  to 
show  the  meshes  of  the  cavernous  structure  of  the  spleen, 
and  the  large  size  of  the  cells  or  spaces  which  they  inter- 
cept.—by  Sir  Everard  Home,  Bart.,  V.P.R.S. 
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836  B.  A transverse  section  of  the  Human  spleen. — Presented 
by  Sir  Everard  Home,  Bart.,  V.P.R.S. 

See  a fisfure  of  a similar  section  in  the  Philos.  Trans,  cxi.  (1821) 
pi.  vii.  fig.  1,  in  illustration  of  a paper  by  the  donor,  containing  a 
microscopical  description  of  the  spleen  by  Francis  Bauer,  Esq. 

837.  The  spleen,  with  a portion  of  the  duodenum  and  pancreas, 
of  a Cat  {Felis  domesticus).  The  spleen  is  of  an  elongated 
trihedral  form,  attached  to  the  stomach  by  a duplicature 
of  peritoneum  inclosing  its  vessels : this  duplicature  passes 
off  from  the  angle  formed  by  the  two  lesser  sides.  The 
splenic  vein  is  seen  passing  from  the  spleen  along  the 
pancreas,  which  extends  from  it  to  the  duodenum. 

. 838.  The  spleen  of  a young  Kangaroo  [Macropus  major),  show- 
ing a small  process  given  off  at  right  angles  from  near 
the  lower  end  of  the  body,  wdth  which  it  is  connected  by 
a narrow  isthmus. 

839.  The  spleen  of  the  Agouti  [Dasyprocta  Aguti,  lLLiG.),with 

a small  accessory  spleen,  attached  to  the  peritoneal  pro- 
cess of  membrane  below  it. 

839  A.  The  stomach,  omentum,  pancreas  and  spleens,  of  a Por- 
pesse  [Phocmia  communis,  Cuv.).  The  arteries  and  veins 
have  been  injected.  The  principal  spleen  is  about  the 
size  of  a walnut,  attached  to  the  parietes  of  the  first  cavity 
of  the  stomach : the  large  splenic  veins  ramify  on  its 
surface.  Bristles  are  stuck  into  several  of  the  smaller 
spleens,  which  are  also  characterized  by  the  superficial 
veins,  and  are  attached  to  the  parietes  of  the  first  cavity 
or  to  the  omentum.  The  omentum  is  seen  to  be  con- 
tinued from  the  whole  of  what  corresponds  to  the  great 
curvature  of  the  stomach,  as  far  as  the  dilated  commence- 
ment of  the  duodenum.  It  is  thin,  and  of  little  extent, 
and  does  not  contain  fat. — Prepared  in  1831. 

840.  The  stomach  and  duodenum,  spleen,  pancreas,  and  great 

omentum  of  a small  carnivorous  animal,  apparently  of  a 
Cat. 

The  parts  have  been  injected,  and  show  remarkably  well  the 
principal  peculiarities  in  the  form  and  disposition  of  these  parts  as 
they  exist  in  the  Feline  tribe.  A part  of  the  oesophagus  has  been 
inverted,  to  show  the  transverse  rugae  of  its  lining  membrane,  near 
its  termination.  The  stomach  exhibits  the  broad  dilated  cardiac, 
and  the  narrow  tubular  pyloric  divisions,  which  are  acutely  bent 
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upon  each  other  ; in  the  duodenum  may  be  observed  its  regular 
extended  curve,  and  its  broad  mesentery,  by  which  much  greater 
freedom  of  motion  is  allowed  to  this  portion  of  the  intestinal  canal 
than  in  the  human  subject.  The  small  omentum  is  seen  attached, 
not  in  a regular  line  along^the  lesser  arch  of  the  stomach,  but  ad- 
vancing in  an  irregular  scolloped  manner  upon  its  anterior  surface  : 
an  analogous  process  of  peritoneum  is  attached  posterior  to  the 
lesser  curvature.  The  great  omentum,  anteriorly,  is  continued 
from  the  greater  arch  of  the  stomach,  from  the  left  end  of  which 
it  is  continued  down  the  spleen,  and  posteriorly  along  the  pancreas, 
which  is  thus  seen  to  have  an  entire  investment  of  peritoneum : 
from  the  pancreas  it  extends  to  the  pylorus,  where  it  becomes  con- 
tinuous with  the  anterior  layer,  completing  the  circle,  and  leaving 
a large  aperture  behind  the  lesser  arch  of  the  stomach,  which  leads 
into  the  omental  cavity,  analogous  to  the  foramen  Winslowi.  The 
form  of  the  j)ancreas  and  its  division  into  the  transverse  or  greater 
lobe,  and  the  circular  or  duodenal  lobe,  are  well  shown,  and 
also  the  form  and  situation  of  the  spleen. 

841.  The  trunk  of  a Human  foetus,  with  the  parietes  of  the  ab- 
domen removed,  to  show  the  great  omentum. 


• , * «>M  * !•  ' * 'kl  ’ I ■• 


V"" 


» „ I A 1 , ■. 

;.•■  ''r4^4»ii  kn  - JS  4;*^  vt  ,:^ 


;.i. 


ff 


J',‘f^>‘tr,rthl’-'l,'  Jt 

'^n'^'''''*i-.i^tr:"  > ' 


'^t'g  'iT.^ • » ***'***(»,' ^'**‘  *fl’*f*‘  *••' 


*f>,  • 

■ •*ir»< 


' - u\ 
'-r  »•/ 


